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Novel Features in Flume and Pen- 
stock Design: The Puntledge 
River Power Development, 
Vancouver, B. C.* 


The firm Canadian Collieries (Dunsmuir) Ltd., of 
Victoria, B. C., owns and operates a group of coal mines 
in the vicinity of Union Bay, Vancouver Island, and the 
power for the operation of these coal mines heretofore 
has been generated by separate steam plants at the var- 
ious mines. Some three years ago the problem of reno- 
vating and enlarging some of these plants presented it- 
self for solution in the near future. General estimates 
were made of the capital cost of such improvements and 
also of a central steam-electric power station with a dis- 
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development of power. The rated capacity of the ulti- 
mate plant will be about 19,000 hp. at the turbine shaft; 
this being in excess of the requirements for the owner’s 
own industries, the spare power is intended to supply 
other industries either established or contemplated in the 
district. . 

From the impounding dam, the water flows in the nat- 
ural bed of the river to an intake reservoir 
the bed of the river by a diversion dam about 
below the lake. This dam consists of a spillway and 
an intake with head gates, which divert the water for 
power developinent into a canal and flume line 3400 ft. 
long, the latter discharging into a forebay forming the 
intake of the penstock system. From the forebay the 
water is carried in a wood-stave pipe, 8 ft. in diameter 
and 5380 ft. long to a Y structure with two outlets for 
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Fic. 1. ImpouNnDING AND Diversion Dams, PUNTLEDGE DrvELOPMENT 


tribution system to the-respective mines. At the same 
time surveys were made to determine the cost of avail- 
able hydro-electric power for the same purpose. Com- 
parative estimates showed that with coal (showing a 
calorific value of 14,000 B.t.u. per Ib.) at $2.50 per ton 
delivered at the power station, the cost of installation and 
operation was greatly in favor of the hydro-electric de- 
velopment, and this method was accordingly adopted. 
The available power was that of the Puntledge River, 
which is the outlet of a lake of the same name about eight 
miles from Comox Harbor, with an area of approxi- 
mately 9 sq.mi. and a low-water level 420 ft. above tide- 
water. Puntledge River has an observed flow ranging 
between 330 and 3500 sec.-ft. (cu.ft. per sec.) and, by 
building an impounding dam at the outlet of the lake 
to raise the water 23 ft. and cutting the bottom of the 
outlet to a depth of 5 ft. below low water, an available 
storage capacity of 23 ft. of depth is obtained, equiva- 
lent to about 152,000 acre-feet. Considering with this 
the regimen of the river, as recorded during the short 
period of observed flow, it is estimated that a constant 
flow of at least 800 sec.-ft. can be maintained for the 
*From notes, drawings and photographs furnished by H. K. 


Owens and A. V. Bouillon, Engineers, Empire Building, Se- 
attle, Wash 


pipes 6 ft. in diameter fitted with 6-ft. gate valves. The 
next section of the present system consists of one line of 
6-ft. stave pipe which is to be duplicated at some future 
time as only one-half of the ultimate penstock system is 
now built from this Y to the power house. This 6-ft. 
pipe is 4500 ft. long and it leads to a junction structure 
having inlets for two 6-ft. pipes and outlets for four 50- 
in. pipes, the irterior of this structure forming a com- 
mon chamber. Gate valves are installed here at both 
the inlets and the outlets. The penstocks from this point 
down are 50 in. in diameter; there are to be four in the 
completed system but only two are constructed for pres- 
ent purposes. ‘These two 50-in. pipes are built of wood 
staves and steel bands for a distance of 3170 ft.; for the 
remaining distance of 660 ft. to the power house the 
pipes are of steel. Only one-half of the projected gen- 
erating machinery has been installed, there being two 
reaction-type turbines with their horizontal shafts direct 
connected to alternating-current generators of revolving- 
field 25-cycle three-phase type. 

As seen from the foregoing outline, the plant differs 
but little in general outline from the usual scheme of 
such hydro-electric’: development. But looking at fur- 
ther details, there are some features of unusual design 
and these are noted in what follows. 
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MPOUNDING Dam—The impounding dam is approxi- 
mately 300 ft. leng with a crest elevation of 445 ft. and 
a gate-sill elevation of 116 ft. The gateways, togethet 
with spillwavs egeregating 100 ft. length, give a flood 
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discharge capacity of 10,000 sec.-ft., which is in excess of 
the highest recorded outflow from the watershed, In gen- 
eral type this structure is a buttressed wall of concrete 
partly reinforced, the design of which may be seen from 
Nie. 1. 


Government regulations) which was secured by omitting 


A special feature is a log sluice (required by 


the wall in one dam panel and substituting therefor 
suitable stop logs readily removable one at a time.to ob- 
tain the necessary depth for the passage of logs ‘at “any 
and its flow 


stage of water level. The storage of water 
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over the spillways are controlled by wooden needles which 
close the spillway wickets and are so made and installed 
as to be readily removed for relief in time of flood. These 
needles 3x4-in. 12 ft. long, dressed to 
299n3%e in. and fitted with forged iron ends for protec- 
tion and handling. 


are of lumber 
There are six gateways, each 5x6 ft. 
controlled by steel butterfly gates with vertical axes, The 
gates are stepped in bearings set in the sill; the spindle 
extends to the gallery at the top of dam and through 
a cast-iron pedestal which carries the weight 
of the and and holds a 


frame 
spindle 


gate worm-oper- 
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vear fitted with double cranks. 


hand The gates 
lit loosely into the gateways, it beimg not intended to ob- 
tain water-tightness; their vertical position is adjust- 
able overhead ut the thrust bearing. 


ating 


The dam is built on solid rock : the concrete is 


comMm- 
posed of ordinary gravel aggregates In a 1:21:95 mix, 
with approximately 10% of hydrated lime added to the 
cement as a neutral filler to obtain water-tightness. To 


lusure against uplift of the structure from pressure in 
horizontal seams which might exist in the underlying 
rock a number of weep holes were drilled in the rock to 
a depth considered suflicient and were fitted with open 
pipes leading up and out to the downstream face of the 


dam. 

Diversion Dam—This dam is also built of concrete 
and partly reinforced at the intake end: the spillway is 
100 ft. long. The Government regulations required a 
fish ladder at this dam and this was built in one of the 


concrete abutments (Fig. 1) so as to be protected from 
There are two gateways in this 
: ft. wide: 
riveted on frames of steel channels and are fitted with 
rollers to Water-tightness 
is obtained by flexible diaphragm strips which bear upon 


damage in time of flood. 


dam each 6 ft. by 7 the gates are of steel plates 


reduce friction in operation, 
the face of the gateway along the sides and top and by 
a cushion on tne bottom which seats on a steel channe! 
sill laid inverted in floor. 
are protected by sectional steel screens designed for con- 
venient. handling and upkeep. 
gates are of the rising-stem screw type, the stems being 
21% in. 


the concrete The gateways 


The lifting gears for the 


in diameter- with bevel-geared operating stand- 
and>hand cranks locatéd on an overhead working plat- 
form. 

CANAL AND FLUME—This division of the work has al- 
ternating -sections.of+«eanal and flume in which there are 
many sharp curves necessitated’ by the broken. nature of 
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the ground. The canal sections occur in solid rock. 
sand, gravel and clay—all being lined with concrete ex- 
cept some parts cut through impervious clay. The inter- 
mittent sections of canal are connected by a wooden flume 
built of staves laid on steel suspension rods carried by 
and between side girders laid on bents placed 16 ft. cen- 
ter to center. 

The flume is approximately semi-circular in shape, 12% 
ft. wide and 7 ft. deep. The staves are of 3x6-in. lum- 


ber dressed to 23°%x54%@ in.: the suspension rods are *4 


in. in diameter, are spaced 24 in. on centers, and are ad- 
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Ma YY i The canal and flume line terminates with a short sec- 
i : tion of reinforced-concrete canal, the shape of which 1s 

q ° , 
i gradually changed to secure smooth entrance Into the 


forebay structure. Before reaching the forebay, one side 
of the canal is formed into a spillway of capacity sut- 
ficient to carry away the entire flow to this point (Fig. 


5). A rotary balanced steel gate, “Taintor” type, is in- 
stalled at the canal entrance to the forebay to regulate 
or to shut off the supply from the canal and flume line. 
(This is only the second plant in America recorded as 
having this stvle of headgates, the first being the Au 
Sable River development in Michigan, see ENGINEERING 
News, May 16, 1912.) This gate is 12 ft. wide and ap- 





proximately 10 ft. high: in structure it consists of two 


hese Braces added \ Concrete —\ 4 Type “B” 
> » 


where Heights exceed 16 


main arms made of steel channels gusseted to the steel- 


Side Elevation 


channel gate frame and covered by steel plates. The 
gate is balanced by a cast-iron beam of heavy section 
fitted as a spreader at the end ef the supporting arms 


which extend back from the trunnion bearings within the 
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justable over each girder by screw ends with nuts over 
specially designed washers. The girders are built up of 
double fir timbers, 8x16 in., with space between, fixed by 
separators, for passing the suspension rods through: The 
flume bents are built on concrete piers except across a 
swamp where the girders are carried directly on piles 
driven to solid bottom. This design was found to be Fic. 6. Tarntor Heap Gares at THE PUNTLEDGE 
economical and well adapted to rapid erection. PLANT 











Fie. 5. ReEINFORCED-CONCRETE FOREBAY AND APPROACH CANAL 


Wood was adopted for flume and supporting structures forebay for this purpose. The gate is operated by hand 
because of the general adaptability of the material to the gear high up at one side of the canal and working 
local requirements. The design has been so made that through a chain and pinion shaft engaging circular racks 
any part of the support can be renewed without inter- secured to the plated face of the gate. Water-tightness 
rupting the operation of the plant. The flume itself ex- of this gate is obtained by flexible diaphragm strips which 
cept for staves near the flow line is under practically the are fastened to the side edges of the gate and slide in 
same conditions as submerged wood and therefore of in- grooves formed in the side walls of the canal to match 
definite life; no trouble is expected in the maintenance of the shape of the gate, the seats for the strips being brass 
the flume proper since a large part of it can be replaced bars laid in the grooves and secured in the conerete. The 
without shutting down entirely. bottom of the gate is fitted with a soft cushion which 
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seats on the concrete floor of the canal and, while it was 
not intended to have this gate absolutely water-tight, it 
is found to be practically tight in actual service. It 
works well in other particulars. 

ForeBAY—This name generally implies a reservoir of 
some considerable capacity intended to provide for con- 
stancy of supply to the TSE 
penstock system but Sees 
the corresponding nett rs 
structure In_ this 
was designed as a 





Case i 
suit- os 
able form of intake for 
the penstock rather 7) Seer 

than as a uf 
the canal 
line are 
pended upon to 
vide the requisite fore- S 
bay capacity. 
tially, the 

structure is a 
reinforeed-econcrete cyl- 


reservoir, yn 
and 
de- 4. 


since 
flume 
pro- t 
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8-74" Diarn. 
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2 a » canal op ETE 
inder with the ¢ 6,j'Pibs es 
entrance on one side Bolt Holes: 
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and the pipe intake op- 
posite. The — basin 
formed by this struc- 
ture is divided into two 
sections, which are 
separated by a_ weir 
wall and sereens. That section into which the canal dis- 
charges forms a sedimentation basin with its floor slop- 


ForEBAY CONNECTION 
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ing to a sluice-gate blowoff; the other section forms the 
intake of the penstock pipe and is completely inclosed. 
The concrete in this structure is composed of the same 
ageregates as already specified for the impounding dam, 
including the same proportion (10%) of hydrated lime 
and it is found to be water-tight in service. The outlet 
connection of the 8-ft. pipe is funnel shaped, 12 ft. in 
diameter at the inner end and tapering to 8 ft. in diam- 
eter in 7 ft. length. For connection with the wood-stave 
pipe, a cast-iron ring was laid and anchored in the con- 
crete at the mouth of the outlet, the cross-section of 
which (Fig. 7) forms a rabbet for the pipe staves with tap- 
ering clearances which provide calking spaces all around 
the pipe outside and at the end of the staves inside. The 
calking materials used are oakum and lead wool and the 
joint thus obtained is very satisfactory. Similar con- 
struction was employed for all transitions from wood- 


stave pipe. 
PENSTOCK 


Srave Pires and SHors—The staves in the 8-ft. pipe 


are made of 4x6-in. lumber, finished to a thickness of 
33°, in. and an outside width of 5,°; in., there being 58 


staves around the circumference. The staves for the 6- 
ft. and 50-in. pipes are made of 3x6-in. lumber, dressed 
down to 2;%- and 24%4-in. thickness, respectively, and max- 
imum widths of 554 and 5,% in.; 43 staves form the full 
circle of the larger pipe and 31 staves that of the latter. 
These staves are all made of clear Douglas fir. The 
stave ends are grooved for a steel tongue Y-in. thick 
and 2 in. wide to make the butt joints tight. The bands 
for all pipes are uniformly 1 in. in diameter; the maxi- 
mum spacing is 12 in., center to center, but this occurs 
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at the upper end of the 8-ft. pipe only; the minimum 
2 


spacing is 2 in. center to center which is as close as bands 
Where the 
pressure required closer spacing the size of the pipe was 
changed and this determined the lengths of pipes of the 
several sizes noted in the brief description first given of 
the penstock system. 

The made in two 
threaded and the other button-head ends. 
are rolled on. 


leable iron. 


and shoes of the size adopted can be laid. 


one having 
The threads 
Each band has two coupling shoes of mal- 
the de- 
sign of the shoes or couplings for pipe bands; a number 


' ; 
bands are sections, 


A great deal of study was given to 


of standard shoes offered by manufacturers were exam- 
ined and some were tested with a view to their adoption. 
sut none of the ready-made ones offered were found sat- 
isfactory, it being apparent that the larger sizes offered 
were mere expansions of original designs for compara- 
tively small sizes without adequate increase in dimen- 
sions to balance the increases in sizes of either pipes or 
bands. Therefore, the shoes used on the various pipes of 
this system were designed especially to meet the actual 
requirements. In testing some of the ready-made shoes 
offered, it was found that the threaded end of the band 
with nut and washer would easily slip off when under 
stress even before any noticeable deformation of the shoe 
had taken place and some of them had such a narrow 
margin of safety in this particular that they would not 
be safe to use on pipes of any considerable size. Careful 
attention was therefore given to this feature. The de- 
signs for the larger pipes vary somewhat from that 
adopted for the smallest size. On the shoes for the 50-in. 
pipe an inward slope as well as a dish is provided in the 
face of the lugs, securely to hold the band end; this was 
considered safe for pipe of this size and band curvature, 
but for the pipes of the larger sizes, the curvature of the 








































SHOE FOR S50-INCH WOOD STAVE 
PIPE, BAND 1 INCH DIAM. ‘ 






















SHOE FOR 72—INCH WOOD STAVE 
PIPE, BAND 1 INCH DIAM. 



































SHOE FOR S6-INCH WOOD STAVE PIPE. BAND 1 INCH DIAM 
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bands being less and the tangent end longer, it was 000 to 40,000 |b. per sq.in. tensile strength, elongation 
deemed necessary to provide more pitch in the face of 2% in 4 in., any part capable of being bent or twisted 
the lugs and to use tapered cast washers which lock the 90° by. hand hammering). A few shoes of each size were 
ends in place. The castings are of malleable iron (30,- made from preliminary patterns and tested. Guided by 
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t! results of these tests, the patterns were modified 
S11ChHUY as deemed advisable until shoes were obtained ol 
strength equivalent to the average elastic limit of the 
bands, the welg! ts of the respective shoes beine held at 
the same time to the minimum commensurate with their 


strength as thus determined. 
Manholes ar fitted to th iInter- 
} 


a 
vals and particularly at summits where they are provided 


wood-stave pipes al 


with automatic air valves for outlet of air during service 


and for inlet when the pipes are to be emptied. The man- 


have cast-lrou saddles with lugs designed to re- 


holes 
ceive the band heads but the extreme side bands pass over 
the saddles, thus acting to clamp them on the pipe. The 
The 


with cast-steel covers holted on the fac- 


castings are not otherwise secured to the pipe. man- 


holes are closed 
ings of the saddles. 

The stave pipes are laid in a shallow trench for prac- 
| 


|| One depression, for a dis- 


Tically 


+ 
{ 


their whele leneth: in 


ance of 820 ft. it was deemed more advantageous to hold 


thre orade-line elevated and to place the pipe (the 6-1t. 
line) on concrete pliers. 
Y-JuncrioNs—Several designs were considered for 


the structures forming the junctions between the pipes 


of the dilferent sizes. The first was for struetures built 
of steel plates riveted in alternative forms of Y’s and eyl- 
indrical headers, but after considering the size of the 
the 


stop Valves in the 


structures, and nature of stresses introduced 


range 
by attaching to them penstocks, the 
designs of riveted plates Were set aside as unreliable ; 
the that type ot 


structure and the design finally adopted was in favor of 


moreover, difference in cost between 


latter. A second design was studied with the idea 
made more rigid than the 
riveted-steel structures and could easily be provided with 


that steel castings could be 


suitable means for anchorage; but the cost of such strue- 


tures, Including the necessary foundations for support 
and anchorage, was excessive. The design finally adopted 
Was one in which foundations and anchorage Were Mosi 
conveniently combined—-remforced conerete, a type of 
structure believed to be unusual for such high-pressure 
The junction between the 8-ft. pipe and the 6-ft. 
pipes was designed for a maximum internal pressure of 
115 lb. per sq.in. and that between the 6-ft. and 50-in. 
pipes for 160 Ib. per sq.in. The 8-ft. pipe connects di- 
rectly with the first Y-structure and the joint is made to 


work. 


a cast-iron ring set in the concrete and forming a bell 
Water-tightness at the joint Js 
obtained by the means used where the same pipe leaves 
the forebay. 


end for the wood pipe. 


Ali other pipe connections with these con- 
crete structures are similarly made with flanged cast-iron 
the concrete to which 


sleeves set in gate valves are at- 


tached. These gate valves are to enable the isolation of 
any one of the connecting pipes and (ultimately ) the 
operation of the plant with one er the other of the 6-ft. 
and any or all of the four 50-in. lines. This explains the 
reason for making the lower junction structure a cham- 
ber common to the two inlet and the four outlet pipes— 
the 
As will be readily understood, the in- 


providing a bypass here connecting all sections of 


penstock system. 
troduction of Sto} valves in the penstock complicated the 
design problems as forces are developed ot a magnitude 
not encountered in open-way penstocks. 

The branches from these junction structures leave at 
an angle to the axis of the pipe line, and the alignment 


of the stave pT pre paralle! to such axis is restored at ia 
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short distance below each respective structure by means 
of cast-iron pipe bends bolted to the valves and_ fitted 
with and relief valves, the latter 
consisting of a flanged gate valve bolted to a facing on 


manholes, air Valves 
the side of the cast-iron bend with a bursting-plate cover 
bolted to the outlet. Each bursting plate consists of a 
cast-iron flange ring within which is a cast-iron plate 
turned to such size as to leave an annular space of about 
Voin. The inner edge of the ring and the outer edge of 
the plate are grooved, the cut being narrower in the edge 
of the plate than that in the ring. The annular space 
with the grooves is filled with lead calked water-tight, i 
being intended to shear off the tongue of lead formed by 
the groove in thie plate and to release the latter in the 
event of unexpected excessive load. To accomplish this 
Without undue friction, the edge of the plate is turned 
with a taper. 


” 


(4%; In. 


The thickness of the inner tongue of lead 
In both sizes of plates) was determined after 
tests made to ascertain the average shearing strength of 
the tongue under such conditions. Automatic air valves 
are fitted at these structures, both for escape and inlet. 


Water-tightness of the concrete structures was ob- 
tained by building the walls proper to within 2 to 3 in. 


of the inner surface of rich portland-cement concrete 
composed of fine aggregates of Maximum measured den- 
sity. The proportions averaged 1:1: 
ing from pea size to 1 in. 


2, the gravel vary- 
The inner thickness of 2 to 
1% portland-cement mortar. 
The inner surface of this coating finally was covered with 
several Coats of asphaltum applied hot. 

In the chamber of the structure for the junction of the 
two 6-ft. penstocks with the four 50-in. penstocks, only 
one-half of which is being utilized for the partial plant 
now built, the side which is not connected up is separated 
from the other by a removable wooden bulkhead, pro- 
vision for which was made in the structure by rabbets 
armored with steel shapes set in the concrete. This 
feature of the design was provided on both sides in order 
that the other can be 
readily effected at any time in the future should such be | 
necessary for any purpose. 


3 im. was made up of 1: 


similar isolation of one side or 


The anchorage of the con- 
crete structures is secured by reinforced walls approxi- 
mately 7 ft. deep, buttressed to the Y-structure, and to 
the apron which forms the foundations for the valves and 
heavy cast-iron connections, the design providing amply 
against the overturning moment as well as against slid 
ing. The apron referred to constitutes also the floor of 
a drainage basin for the relief valves, the outlet of which 
is an open ditch to lower ground with natural drainage 
to the river. 

Lower Enp or PrnstrocKs—Where 
spacing of bands is reached 


the minimum 
with four pipes (two at 
present), the type of construction is changed to steel 
pipes which are connected to the stave pipes by means of 
riveted-steel tapered sections joined with the wood-stave 
pipes by a bell end of such shape as to allow calking at 
the outer end of the steel section, as well as against the 
inner ends of the staves. This steel section has angle-bar 
anchoring rings riveted on and is set in a conerete an- 
choring block forming the base of a chamber giving ac- 
cess to a manhole fitted on this section. The steel pipe. 
which is of lockhar type, is riveted to the special steel 
section just described, each of these steel penstocks is 660 
ft. long and their thickness varies from 8% in. at the up- 
per end to 7‘@ in. at the power house. The steel pipes are 
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laid in trenches, much of which is in solid rock. At about 

the middle of their length there are expansion joints— 

steel castings with packed slip joints. Each joint is in 

a concrete chamber and the steel pipe is laid in tarred 

felt through the walls of this chamber so that it is free 

to slip. The lower ends of the steel penstocks are an- 

chored near and at the power-house foundation and ter- 

: minate within the building with a cast-iron closing piece 

connecting them to hydraulic shut-off valves instatled 
at the respective turbines. | 

Power House 

Burtpinc—The power house is built of reinforced con- 

crete on a rocky site at the river’s edge: only approxi- 

mately one-half of the principal building contemplated 
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Section C-D 
Hicn-Pressure Y-Pirk CONNECTION 
has been erected for the accommodation of the present 
units, but the annex section of the building which con- 
tains the switching and other electrical apparatus and 
the wire outlets has been built complete. Provision has 
been made in the design for extension of the main body 
of the building to house the remaining units without dis- 
turbance to the operation of the present plant. 

The annex which is three high and 
1814x6514 ft. in floor dimensions, has the upper floors 
of concrete supported by I-beams. The roof of the en- 
tire building is huilt of concrete laid on ribbed-steel mesh 
The roof framing of the 
section consists of 9-in., 21-lb. I-beam rafters and that of 
the main section of steel trusses placed 20 ft. 


section, stories 


plastered underneath. annex 
center to 


center, supporting 9-in., 21-lb. I-beam purlins. The sides 
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of the building are of glass in large proportion. The 
main building is designed with crane girders on which a 
10-ton traveling crane has been installed. These girders 
are of reinforced concrete with embedded runway rails. 
‘All of the concrete in the exterior of the building was 
made with 10% hydrated lime. The roofs are covered 
with felt: the roof drainage is run through the interior 
of the building to a central drain to guard against frost 
in the leaders, 

SCHEME OF IteGULATION—The static head is 350 ft., 
and the length of the penstock system being 13,700 ft., 
the head-length ratio of the pipe is about 1:40. The 
part played by such a high ratio, as an unfavorable ele- 
ment in the problem of regulation under varying power- 
load conditions, was fully realized; much study was given 
to the general development to obtain the arrangement 
most favorable to good regulation, but the ratio obtained 
was the best possible owing to naturally unfavorable to- 


pographical conditions. The forebay is located at the 


Fig. 11. THe %72x50x50-IN. Y-CONNECTION OF THE 
PUNTLEDGE PrNstock (HALF or ULTIMATE 
EQUIPMENT SEEN) 
nearest suitable point to the power house, the general 
slope increasing from this point gradually to the station 
site. 

In a penstock system of such a high head-length ratio, 
it is difficult to obtain power regulation by means de- 
signed to conserve the water-supply but, imasmuch as 
there was no scantiness of supply and economy of water 
did not enter, the problem of regulation as presented was 
comparatively simple. The arrangement adopted, how- 
ever, Insures against sudden or high rises in pressure in 
Throttling of the turbine gates by 
the governor gear of each turbine operates a relief valve 


the penstock system. 


on its penstock which opens and closes with the turbine 
gates, thus permitting water to waste in approximate pro- 
portion to the load taken off and maintaining so nearly 
a uniform rate of flow in the penstock as to prevent the 
pressure rises due to governor throttling to exceed a 
nominal percentage of the to the 


head. 


pressure due active 


This relief-valve gear is adjustable to close in any 
desired length of time so that the water waste need be no 
more than sufficient to diminish the penstock flow at a 
proper safe rate. 


The general arrangement as designed 
Includes, In addition to the governor-actuated relief valve, 
an independent direct-pressure relief valve which would 
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open in the event of extraordinary rise in pressure caused 
for instance by any trouble occurring to the governor 
gear. In addition to the valves deseribed, there is a 
safety relief—a bursting plate closing the end of a noz- 
zle which terminates each penstock in the power house so 
that, in the event of accident to the governor gear and re- 
lief valves, any abnormal or dangerous rise in pressure 
in the penstocks would be prevented. 

Turbines—The turbines are of reaction type with gov- 
ernor contrcl of multiple balanced gates at the inlet. A 
hydraulic shutoff valve is installed in each penstock in 
conjunction with the turbine. 
connected to its generator. 


Kach machine is direct 
The specified rating of each 
turbine is 4700 hp. under the conditions to be obtained 
when the penstock system is completed and supplying 
four units at full power. For present purposes only two 
of these units are installed and inasmuch as the upper 
portion of the penstock system is constructed of the re- 
quisite capacity for four units, the available power of 
the two turbines now installed exceeds their rating to 
the extent of 289% for one turbine operating alone and 
744% when both are running at full gate. 

The machines are placed with the shaft parallel with 
the longitudinal axis of the building. The floor space 
required for each unit is 32x50 ft. and the floor space of 
the ultimate power house as designed is 34x214 ft. The 
main building as far as constructed for the present is 
S4x117 ft. 

ELectricaAL PLANTtT—The alternating-current genera- 
tors (3500-kw. 13,200-volt 500-r.p.m.) have the lower 
portion suspended from the foundation piers within the 
foundation pit. These machines are designed for a 25% 
continuous overload. Each machine has its exciter di- 
rect connected but the capacity of one exciter is sufficient 
for two machines when operating at 80% power factor. 

The electrical conductors from the generator pits are 
laid in the concrete floor and foundations and the leads 
are accessible at numerous points in manholes and tun- 
nels. The grouping of the leads from the switchboard 
and switching apparatus is effected in a central tunnel. 
The switchboard and control station are placed on an ex- 
tension of the second floor of the annex, projecting as a 
gallery within the main portion of the building, from 
which the full interior of the power house proper is Vis- 
ible to the operator. The switching apparatus is located 
on the annex second floor and is contained in a series of 
reinforced-conerete Six lightning arresters are 
located on the upper floor and from these the transmis- 
sion lines pass out through the side of the building with 
the usual insulated wall entrances and attachments, which 
are protected by a 6-ft. awning extension of the roof. 

It will be noted that there are no step-up transformers 
for the transmission lines. On account of the short runs 
no such apparatus was required, the longest line being 
under six miles. Most of the current is used at trans- 
mission-line voltage but step-down transformers are used 
in various places where the lower voltages are required. 

The plant above described is now in operation and its 
performance is meeting all expectations. It should be 
noted that the storage and diversion works,, water con- 
duit, forebay, wasteway and the upper third of the pen- 
stock system are completed for the full capacity of four 
units, while the lower two-thirds of the penstocks are 
completed only for supply to the two of these units now 
in operation. ‘The cost as now constructed, figured on 


cells. 
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the basis of the normal output capacity of the two units 
now installed, is less than $70 per hp. at the power-house 
switchboard; the corresponding cost will be reduced to 
less than $60 when the plant is completed and the output 
of four units is used. Considering the permanent char- 
acter of the work throughout, the isolated location of the 
plant in relation to material and labor markets and the 
fact that a great deal of material and many appliances 
required for its construction had to be imported and were 
subject to heavy customs duties, these low costs are note- 
worthy. 

The generators and electrical apparatus were manufac- 
tured and installed by the Canadian General Electric 
Co. The turbines with governor gear, the relief valves 
and the hydraulic penstock stop valves were furnished and 
installed by Escher, Wyss & Co., of Zurich, Switzerland. 

The 50- and 72-in. gate valves in the penstocks and the 
air valves (Crispin type) were furnished by the Crane 
Co., of Chicago. The lockbar steel pipe was made by the 
East Jersey Pipe Co., of Paterson, N. J. The power- 
house and hydraulic-plant work was done under a general 
contract by Grant Smith & Co., of Seattle, Wash. Briefly, 
this contract embraced all of the work from the clearing 
of the land to and including the power house, with the 
exception only of the machinery and power-house ap- 
paratus. The work was begun in the late fall of 1911 
and while no unusual difficulties were encountered in its 
execution, much delay was caused by extraordinary high 
water and inclement weather. The construction of the 
plant and installation of the machinery were supervised 
by the Canadian Collieries (Dunsmuir) Ltd., of which 
W. L. Coulson is manager and Joseph Hunter is chief en- 
gineer. They were represented on the work by L. Net- 
land, resident engineer. The materials, fittings and struc- 
tural parts purchased for the power house and hydraulic 
development were inspected and tested at the various 
places of manufacture by Robert W. Hunt & Co. under 
the general instructions of the owners and their consult- 
ing engineers. Plans and specifications for the work, in- 
cluding the detail working drawings, were furnished by 
the firm H. K. Owens—A. V. Bouillon, consulting civil 
and mechanical engineers, of Seattle. 


an 


The City-Manager Plan at Clarinda, 
Iowa 
| Contributed | 


Some months ago the City of Clarinda, lowa, adopted 
a plan for administering city affairs under the direct 
supervision of a single individual called the city manager. 

The Iowa law provides for a city council composed of 
a mayor and one councilman from each ward of the city, 
and two councilmen at large. As a first step in concen- 
tration the number of wards of this little city of about 
4000 inhabitants was reduced to two, thus limiting the 
number of councilmen to four. At the same time the 
size of council committees was reduced from three mem- 
bers to one, and these only act as advisors to the city 
manager. The next step was to appoint one man out- 
side the council to act as city manager. His duties were 
to be those of the former city clerk, the street commis- 
sioner, the water commissioner, the sewer superintendent, 
and the custodian of the cemetery. 
Such a man was found in the person of T. A. Wilson, 
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a resident of Clarinda, young, industrious, energetic. 
with previous business experience. His office is always 
open to the public and all complaints received by him are 
registered and promptly investigated. 

It has been observed that the city manager is respected 
by the city employees, and that they know he is liable to 
inspect them and their work at any moment. Several 
changes have been made in employees where it was evi- 
dent that they were not doing their best. 
force of trustworthy men has been obtained. 

The city employees are used interchangeably in all de- 
partments, whereas heretofore one set of employees has 
worked on one class of work only. Now a few men of 
tested worth do the work of all departments, and they 
are steadily employed, which is to the advantage of the 
city and the individual. 

At the present writing, the affairs of the eity are being 
efficiently managed—far better than under the old sys- 
tem as observed in other cities of its class. The several 
miles of street pavements and dirt roads are in far better 
condition than they are to be found in other cities even 
larger than Clarinda. 

A systematic method of keeping account of the ex- 
penses of the different departments is being worked out. 
The city manager carefully audits all claims against the 
city. He is in position to do this carefully, and to the 
great advantage of the city over the old method where 
it was often difficult to trace the origin of a claim. Under 
the present system, practically all claims against the city 
are incurred on the order of the city manager, hence he 
is familiar with them. 

Apparently the city-manager plan can be operated at 
less cost to the city than the commission form of gov- 
ernment with salaried commissioners. 


As a result a 


In a small city, 
the salaries of commissioners are so small that they can- 
not afford to give their whole time to the work of the 
city, and if not, then it is better not to have the com- 
missioners on a salary. 

salary of 
$1500 per year, and if he is retained for a few years he 
will, by reason of his experience in municipal work, be 
worth considerable more money to his city. 

On the whole the city-manager plan seems to be work- 
ing well in this little city. Doubtless if there were men 
especially fitted for this kind of work, and there are a 
good many, they would be worth much to the smaller 
towns, at least, and, in the opinion of the writer, to the 
larger ones as well. 

It is to be heped that the city-manager plan will be 
given long enough trial to prove its worth, and that it 
will not fall to the caprice of the ever-changing public 
mind before that time. 


The city manager of Clarinda receives a 


os 

ee 
the National 
10% of the 
spent in 


Roads Funds from 
forest law requires that 
national forests shall be states in which the 
forests are This expended for road im- 
provement under direct control of the Secretary of Agricult- 
ure. 

The amount appropriated under this act, based on the re- 
ceipts of the national forests for the fiscal year ending June 
30, 1913, is $234,638.68. From the 1912 receipts for this 10% 
road item, there is an additional $134,831.10, which is still 
available. 

In administering the 10% road fund, forest officers charged 
with the actual plans and expenditures in the neighborhood 
of their forests have, in almost all cases, secured an 
or a larger coéperative fund from state authorities for 
building of certain pieces of road. [U. 


federal 
receipts from the 


Forests—The 
gross 
the 


situated. money is 


equal 
the 
S. Forest Notes.] 
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Grade Reduction and Doubletrack- 


ing on the Nashville, Chatta- 
nooga & St. Louis Ry. 


Nashville, 


from 


Chattanooga, Tenn. (to 


The main tine of the Chattanooga 
Louis Ry. running west 


Nashville) has ; 


38 miles, as it is used also by the Southern Ry. as far as 


very heavy traflic for the first stretch of 


Stevenson*® (39 miles) and by the Alabama Grea South- 
ern Ry. as far as Wauhatchie (6 miles). This part of 
the line carries about 
trains per 24 hr. In order to 
handling this trafhe 


i freight trains and 28 passenger 
Improve the facilities for 
the line is being double-tracked he- 
tween Chattanooga and Stevenson, while grade and curve 
reductions are being made at several points. 

\ll grading is done by contract. The concrete bridges 
and culverts and other structures are built by company 
forces, the railway maintaining its own concreting gangs. 
There is only ene steel structure, the Running Water 
Viaduct; the concrete work for this is done by the com- 
pany, while the steel done by contract. The 
tracklaying and shifting is done by company force. The 
work Ilunter McDon- 
H. Johnson, Engineer of 


R. M. Milam, Assistant Engineer, is in 


work is 


is under the general direction of 
Chief Eneineer, 
Construction. 


ala. and © 


aa 


Original Singk Track 
New Second Track 


| See eee 


Connections to ease Curv ~ Piece of old 
ieee | track forn ovt | 


Fig. 1. Mreruop or Easinc Curvature IN BUILDING 


Seconp Track: N., C. & Str. L. Ry. 


resident charge of all the work between Chattanooga and 
Stevenson. ' 


DousLr TrackING-AND Track Work 


The 


years, being done partly in small sections by building and 


double tracking has extended over about three 
connecting passing tracks to form continuous stretches of 
double track. In double tracking where there are num- 
erous curves, advantage has been taken of the opportun- 
ity to improve the alignment by putting the new track on 
opposite sides of the original track at different points. 
This involved a good deal of trouble in adjusting the 
superelevation to the new conditions, and great care was 
necessary also to insure keeping the track connected up 
so as to avoid interruptions to traffic. The two adjacent 
stretches of second track were completed as nearly as pos- 
sible to the point at which they would intersect the single 
track. Then at some convenient time, with a good in- 
terval between trains, the single track was cut and its 
ends thrown over and lined up with the new track, as 
shown in the sketch plan, Fig. 1. 

The width at subgrade is 33 ft. 


double tracking. 


on all new work and 
On the new roadbed a heavy bed of 
cinders is used for ballasting, as this is more easily sur- 
faced during the inevitable settlement of the fills, 


and 


*It is of interest 
ern Ry. decided to 


to note that a few years ago the South- 
build its own line between Chattanooga 
and Stevenson, involving a tunnel some 3800 ft. long under 
Lookout Mountain. This tunnel is double-track, and was 
completed at a cost of nearly $1,000,000, but after the death 
of Mr. Spencer, President of the Southern Ry., (in 1906) the 
project was abandoned 
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forms eventually a good sub-ballast between the roadbed 
and the permanent stone ballast. The new track is laid 
with SO-Ib. and 85-lb. rails on oak ties, the ties being ob- 
tained mainly from along the Centerville and Jasper 
branches, and costing from 40 to 50¢. each. No treated 
ties are used, except on bridges, where creosoted ties are 
standard. 

On the double tracking, the ties and rails are unloaded 
by hand from work trains on the present track. On the 
new diversion line, the ties and rails will be distributed 
upon the roadbed by hand and push-cars. 

South of Bridgeport the line crosses two arms of the 
Tennessee River, the bridge over the main channel havy- 
Ing a drawspan. 
ber trestle and 


This stretch of line, consisting of tim- 
stee] will not be double-tracked, 
but will be equipped with automatic block signals and 
operated as an isolated block section, to facilitate and 
protect the handling of traffic. Automatic block signals 
may be extended later on other parts of the line. 


spans, 


CHATTANOOGA TO SHELLMOUND 


The new double track commences at Cravens, about 
two miles out of Chattanooga, beyond the terminals and 
yard limits. It continues mainly on the old right-of-way 
as far as Shellmound (22 mi.), with few deviations from 
the origina! location, and with few changes in grade. 


Crape RepuctTion ArT CARPENTER 


For about three miles near Carpenter the grade has 
been improved materially, an irregular profile with max- 
imum grades of 1.1% being reduced to a more favorable 
profile with maximum grades of 0.59. On the new road- 
bed the tracks have been laid and shifted in the manner 
already described, easing the curves, and connecting up 
passing tracks to form parts of the new main track. 

[In widening and lowering the cuts, the work was done 
in two stages. The original cut was first widened and eut 
a little below the original grade, and a temporary main 
track iaid. Then the steam shovel excavated the original 
roadbed to the new grade, giving a width sufficient for 
double track. 

In raising and enlarging the fills, the work was done 
in five stages. The fill was first widened (1) on one side 
to the old roadbed level; (2) then it was raised until the 
toe of its inner slope reached the main track. The track 
was then shifted to this new bank and the old fill wid- 
ened (3) on the opposite side, and filling continued (41) 
until the inner slope reached the temporary track. This 
brought the new bank to the required elevation, and the 
main track was laid upno it, after which the bank was 
widened to the finished width (5) by side dumping. This 
arrangement of the work is shown by the profile and ihe 


cross-sections in Fig. 2. 
BripGEerort-BoLivar CUTOFF 


Between Bridgeport and Bolivar there was originally 4 
long grade of 1 against westbound traffic and this has 
been eliminated by the construction of a double-track 
diversion line between these points. The maximum grade 
is 0.5%, compensated to 0.4% on the two main curves, and 
this grade will be extended along the present line almost 
into the Bridgeport station. The distance is about the 
same as on the old line (5 miles), but the curvature js 
reduced materially. About half a mile from Bridgeport 
the new line swings away from the old one by a curve of 
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4°, beyond which is a long curve of 2 After this there 
is a tangent of about 3144 miles to an easy curve of 2", 
which runs into the old location at Bolivar. Fig. 3 shows 
the plan and profile of the cutoff line. 

At the east end of the diversion there is 
heavy cut (nearly 200,000 cu.yd.), extending 


a long and 
almost con- 
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cessive cuts, working east and west alternately, and fin- 
ishing to a sub-grade width of 40 ft. This will allow for 
slips, the standard width of roadbed for both cuts and 
fills being 33 ft. 

The material from the heavy cuts was dumped mainly 
in the long fill at the west end of the line, a temporary 


oO 
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tinuously for about 7000 ft. and broken only by a few trestle of round timbers being built for this purpose. 


smal] fills. In this is the summit, with a long vertical 
curve. Beyond this cut there are some alternating cuts 


and fills, for about 10,000 ft. These are followed by a 
fill 6000 ft. long across swampy ground, the fill being 
about 15 ft. high and aggregating 155,000 yd. In this 
fill is a conerete slab bridge with three spans of 314% 
ft., crossing Widows Creek. 

The heavy cut was made with a 70-ton steam shovel 
having a 3¥y-yd. bucket. The material was a compact and 
flinty chert, which could not be handled without blast- 
ing, and was very hard on the drills and shovel teeth. 
‘The material will stand with a nearly vertical face. The 



















The cars were dumped (by hand) while standing on the 
fill, however, and only the empty cars ran out on the tres- 


tle. For the smaller cuts, wheeled scray srs were used. 


Grape RepuctTion NEAR STEVENSON 


Kast of Stevenson there a long grade of 1.1% 
against southbound traffic, but for a distance of two miles 
to 0.3% in connection with the 
double tracking. This work included lowering the grade 
about 12 ft. through two summit cuts and raising if 
about 10 ft. in a long sag. 

mainly in red clay and shale 


Was 


this has been reduced 


This was steam-shovel work, 
and the material was hand- 


blast holes were put down with a well drill. The shovel Jed by standard-gage dump cars and locomotives. The 
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loaded the material into standard-gage 12-yd. side-dump 
cars, the loaded trains being pushed to the fills by loco- 
motives. . 

The slope of the ground was too steep to allow of oper- 
ating a construction track across it, and as it was found 
impossible to make a preliminary cut with plows and 
the (starting at the Bridgeport end) 
made a first through cut on a grade of about 5%, the 
cut being about 10 ft. deep and 20 ft. wide, and the spoil 
being deposited on the surface at either side. The shovel 
then worked back from the west end, widening and deep- 
ening the cut. 


scrapers, shovel 





As the depth was such as to necessitate 
working at two levels, the shovel had then to make sue- 






main summit on this part of the line remains unaltered 
as it occurs in a single-track tunnel 2200 ft. long under 


9 xo7 
veo /O- 


Cumberland Mountain, with approach grades of 
Plans have been considered for building a second single- 
track tunnel at the same or a lower grade, and also for 
building a new double-track tunnel at a lower grade, but 


nothing has yet been decided in regard to this. 
SLIDES 


At 


trouble from slides. 


various points on the new work there has been 
This is particularly the case near 
Raccoon Mountain, where the material is of a peculiarly 


broken and shattered character, and when once started 
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seems to continue moving almost indefinitely. There are 
strata of soapstone clay and shale lying on limestone 
ledges, and covered by boulders of sandstone and lime- 
that have broken from the upper the 
mountain. 


stone levels of 

About ten miles from Chattanooga the line is in side- 
hill work around the base of this mountain, and a cut 
just beyond (10 mi.) gave continual trouble 
after the line was first built in 1852. To check the move- 
ment and avoid the necessity of frequent removal of slid- 
ing material dry masonry walls were built on each side 
of the cut, these being founded on solid rock. The loose 
material continued to slide over the wall on the upper 
side of the cut, however, and in 1858 a masonry tunnel 
about 300 ft. long was built in the cut and backfilled, so 
that the slides might continue without affecting the rail- 
way. The tunnel is of oval section and rather small for 
modern clearance limits. 

In double-tracking, it was decided to swing the new 


Hlooker 
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on hand to maintain the track in line and surface, as at 
any time it was lable to shift to such an extent as to 
endanger traffic. Material originally on the upper side 
of the track gradually passed under the track and forced 
the lower side of the fill further down the hillside. 

The material slides whether wet or dry, but the trouble 
is aggravate! by rains and by water from occasional 
springs, which serve to lubricate or soften a clay sub- 
stratum. Tile drains were out of the question, as they 
would be very soon dislocated and broken. Mr. Milam 
proposed to put concrete conduits up the hillside, on lines 
of marked waterflow through the material, but this was 
considered to be too costly. As a cheap alternative, how- 
ever, he cut trenches along these lines and filled them 
with loose rock in large pieces, forming French drains. 
There has been practically no movement since these 
drains were completed. 

GroutinG—Near Ladds, where the line follows around 
the bluffs along the Tennessee River, slides have caused 
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line outside of this tunnel and to have it in open cut, thus 
improving the alignment. In constructing this work in 
1911 the slides were frequent, and the excavation was 
about 120,000 yd. instead of 80,000 yd. as estimated. 
Hlowever, the excavation was continued until conditions 
became stable, and since then there has been very little 
trouble. Some movement has occurred at the west end, 
but has been checked by driving rows of piles. 

The new cut exposed the south side of the tunnel, and 
as it was desired to maintain the tunnel line for possible 
use in the case of emergency, the exposed side of the 
masonry has been reinforced by concrete buttresses about 
30 ft. apart, to resist the pressure from the hill on the 
other side. 

At Whiteside (14 mi.) the line again cuts across the 
slope of a spur of the mountain, and is partly on a jill- 
side fill. Tere the whole hillside has been in motion. 
Fortunately, the country is unsettled, so no great damage 
has been done, but some houses have been shifted bodily 
out of position or even destroyed. At one time the track 
had to be watched constantly, and a gang of men kept 
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further trouble, and widening the bank with slag did not 
prove effective as the ground was not stable and therefore 
did not give a permanent support or footing for the new 
material. The plan adopted to stop the sliding was to 
consolidate the loose ground by grouting it with cement. 

The grouting was done through a 4-in. pipe having one 
end tapered down to 1-in. diameter and having a number 
of 1-in. holes drilled in it. This was driven by hand 
through the slag and into the underlying material, ad- 
ditional sections of pipe being added as required and 
fitted with a driving cap. The penetration was usually 
15 to 20 ft. from the surface. When the pipe was driven 
as far as desired, the cap was replaced with a 45° elbow, 
and additional lengths of pipe screwed on to give a total 
head of about 20 to 50 ft. (at different points). The 
grout was a 1 to 2 mixture, made very thin and mixed 
by hand. It was poured into a hopper at the head of the 
pipe, and the pipe was pulled up gradually as the pour- 
ing proceeded, so as to grout almost to the surface. This 
has proved entirely successful in preventing further 
movement. 
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Slides and their prevention are matters of general in- 
terest to engineers on railway and other work, and in 
connection with the above description we may refer to the 
difficult work of checking a slide in a deep side-hill cut 
near Cincinnati, described in ENGINEERING News of 
April 30, 1908. We may refer also to a proposed method 
of grouting slides so as to form underground retaining 
walls, described in our issue of June 5, 1913. 

STRUCTURES 

Nearly all bridges are of concrete, of the slab type. 
The main reinforcement consists of old 52- and 58-Ib. 
rails, of which the company has considerable quantities, 
and which it is found economical te utilize in this way. 
In the bottom of the slab is a layer of flat sheets of 
expanded metal, 3x8-in. mesh. Above this are expanded 
metal sheets bent inte narrow deep troughs or loops, as 
shown in Fig. 4, with an inverted rail in the bottom of 
each trough, the spacing of the rails varying from 9 
to 12 in. The depth of slab varies, of course, with the 
span. The standard width is 26 ft. over all, including 
a 6-in. curb wall 12 in. high, on each side, to retain the 
ballast. The concrete is a 1: 2:4 mixture, using crushed 
stone. 

In the Widows Creek bridge, mentioned above, there 
are three spans 34 ft. c. to c. of piers, the slabs being 
33 in. thick. The piers and abutments have plain foot- 
ings on piles. 

Subways or bridges at road crossings are 10 to 16 ft. ia 
clear width, and in many cases are on a considerable 
skew (Fig. 4). Road crossings at grade are eliminated 
whenever possible, and are carried under the railway in 
most cases. Those over the railway have concrete-slab 
bridges of lighter construction. 

Concrete-box culverts are used for sizes of 8x8 in. and 
over. Pipe culverts up to 6-in. diameter are used, but 
are entirely incased in concrete, so that there is no lia- 
bility of the joints separating. Concrete portals are used 
also on these pipe culverts. 


RuNNING WATER VIADUCT 


Near Whiteside, there 1s a short diversion or cutoff 
which eliminates a number of curves and an old single- 
track steel viaduct which had the disadvantageous fea- 
ture of a curve at one end. The cutoff rung straight 
across the valley of the Running Water Creek, and has a 
double-track steel viaduct 1200 ft. long with 40-ft. towe1 
spans and 50 ft. intermediate spans. The maximum 
height is about 125 ft. The viaduct is shown in Fig. 5. 

At each end of the steel: structure is a concrete ap- 
proach consisting of two 30-ft. concrete-slab spans on 
two piers and a back pier or abutment. The piers (Nos. 
2, 3, 4 and 5) are not solid, but have each two rectangu- 
lar openings to reduce the weight. The end or abutment 
piers (Nos. 1 and 6); however, are solid. There are no 
wing walls to the abutments, in view of possible move- 
ments of the approach fill on the side-hill ground. The 
slab spans are 3+ in. thick, of similar construction to the 
bridge floors described above. A creosoted timber floor 
will be built on the steel spans and the entire deck cov- 
ered with stone ballast. 

The concrete pedestals and abutment piers are of 
1:3:6 concrete, while the slabs are of 1: 2:4 concrete. 
The sides of the valley are steep, and a concrete-mixing 
plant is installed on one side, a little below the rail level, 
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so as to receive material by gravity. The concrete is 
dumped into cars running on an incline operated by 
cables. Concrete is delivered to the opposite side of the 
valley by small narrow-gage cars, handled by a hoisting 
engine and cable. The concrete is delivered to the forms 
by hand, either in wheelbarrows or wheeled buckets. 
The concrete work for the Running Water Viaduct is 
done by contract, but all other conerete construction is 
done by the railway company’s special concreting gangs. 


o* 
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Work in Nonferrous Metals at the 
Bureau of Standards* 


USE OF NONFERROUS METALS FOR STANDARDS—The 
most fundamental and universal of all standards of measure, 
that of length, is defined and concretely represented by a bar 
of platinum-iridium alloy, of which are made the prototype 
meter and its copies in the possession of the various govern- 
ments. The older length-standards were usually made of 
brass, as are the more common standard copies of the meter 
and yard today. Our standard of mass is also of this same 
platinum-iridium alloy, and here again brass is generally 
used for making copies. But it is not merely for our funda- 
mental standards of length, mass and time that we may be 
said to be indebted to the non-ferrous metals and alloys. 
They permeate the whole realm of standards from electricity 
to heat and radio-activity. Thus the primary standard of 
electrical resistance is the ohm of mercury, and the work- 
ing standards are coils of manganin wire. Our most exact 
thermometers are constructed of platinum [resistance], and 
the bulb of the gas thermometers used as the basis for de- 
fining temperatures is usually made of one of the alloys of 
platinum with rhodium or iridium. Again, the best thermo- 
couples are constructed of the noble metals and their alloys. 

Even in the restricted fields mentioned, progress 
is constantly being made. To cite a single example, an ex- 


above 


cellent substitute for platinum weights has recently been 
found by Mr. Guillaume, of the International Bureau of 
Weights and Measures, in coéperation with the same firm 
that aided him in producing the well known iron-nickel 


alloy invar. This substitute, which has practically all of the 
requisites of a standard of mass, non-porous to 
gases or liquids, homogeneous, non-hygroscopic, non-mag- 
netic and non-corrosive, is an alloy of copper, chromium and 
nickel, the composition of which was determined only after 
many trials extending over a long period of time. 


namely is 


IMPROVING THE MANGANIN RESISTANCE STANDARD 
—Our electrical friends are not wholly satisfied with their 


manganin standard ohms, and investigations are being carried 
on in several places, including the Bureau of Standards in 
codperation with manufacturers, in the systematic search for 
a better resistance material, with encouraging results. 
TESTING WORK AT THE BUREAU—In metals there is a 
great deal of testing done for various departments of the na- 


tional government. The greatest amount is done for the 
Isthmian Canal Commission and the Supervising Architect's 
office, and in addition to iron and steel it commonly ranges 


over some 40 non-ferrous alloys and about 20 types of coated 
metals, including some 500 samples per 
bronzes, brasses and white metals, and 
samples of terne plate and galvanized iron. During the past 
fiscal year there were also 247 metallographic tests, includ- 
ing heat treatment, cooling curves, melting points and mi- 
croscopic examination. This routine work is extremely use- 
ful for serving as a basis for supplying data upon which to 
base specifications. 

COOPERATIVE WORK—One of the most appreciated fields 
of common has been the preparation, analysis and 
distribution of standard chemical samples, metals and metallic 


various 
several hundred 


year of 


endeavor 


ores, in which several societies, many manufacturing firms 
and a great number of individuals have taken an active 
part. The Bureau will soon issue a rolled brass, carefully 


analyzed like its irons, steels and ores, for the 
checking analysts and their analytical methods. The prepa- 
retion of a cast brass is also contemplated, and in fact, a 
sample was prepared and nearly ready for analysis, when it 
was spoiled in the process of mixing. This brass, containing 
5% of lead, became very dark-colored during the operation 


of mixing in the machine specially designed for the purpose 


purpose of 





*Extracts from a paper by Dr..G» K. Burgess, 
the Division of Metallurgy, Bureau of Standards, 
American Institute of Metals, October 15, 1913. 
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Hopper-Bottom Steel-Frame Box Cars 
for Grain; Canadian Pacific Ry. 


Pha 


the freight business of Canadian railways, due to the re- 


transportation of grain is an important item in 


markable development of the 
northwest, and a good deal of attention is paid to the 
proper handling of this traflic. The grain is handled in 
the Canadian Pacific has introduced 


a special form of hopper-bottom box car designed for this 


erain-growing areas in 


ly. 


box Cars, and 
trallic in order to prevent the loss of grain which com- 
This loss OC- 


curs especially around the door openings, and various 


monly occurs with the ordinary box car. 


tvbdes of evrain-deors have been invented to stop the leak- 
One 


age of of these new cars is shown in Fig. 1. 
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Box Cars FoR GRAIN AND CoaL; CANADIAN Paciric Ry. 


Car Builder, Designer.) 


Fic. 2. Street Hoppers AND Upper Grain 
Hopper-Bottrom Box Cars 


(The hopper is shown open at the left, and closed at the right.) 


Doors OF 


In the new type of car there is a side-discharge hop- 
per on each side, at the mid-length of the car and di- 
rectly under the ordinary side-door opening. The slope 
of the hopper begins at the upper edge of the center sill. 
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Phe outer door of the hopper is hinged at the bottom, 
forming a chute when lowered and being almost vertical 
When closed. It is operated by hand,:and is held in its 
its 
between 


closed position by lugs on a locking shaft above 


pper edge, so that it cannot bulge or buckle 


he fastenings. The cnds of the door are flanged and 


when the door is closed these flanees lie in reeesses or 


In this 
a tight joint is made, which is proof against leak- 


pockets formed by the side plates of the hopper. 
Wal 
age, While the flanges are protected against distortion 
and the grooves serve to stiffen the hopper sides. The 
In Fig. 2. the left- 


shows the hopper door open, while the right- 


hoppers and their doors are of steel. 
hand view 


hana view shows it closed anil locked. 


Hinged 


Tem aes 





Fic. 3. Invertror or Box Car, SHOWING Strpe-Dis- 
CHARGE TOPPER AND INSIDE GRAIN Door; Ca- 
NADIAN PaciFic Ry. 


On the inside of the car is a steel door frame hinged 
just inside the upper edge of the side sill, and fitted with 
planking. When the car is used for any traffic not 1e- 
quiring the use of the hopper, these two doors are low- 
ered, and fit flush with the floor, as shown at A, on the 
right, in Fig. 3. When the car is to carry grain (or 
coal), the doors are raised, fitting tightly between the 
posts of the side doors, while the bottom closes against 
the side sill so that there can be no leakage over this 
sill. This is shown at B, at the left, in Tig. 3. Above 
the door are placed Z-bars C, on each side of the open- 
ing, so that if the car is to be loaded to a height above 
the level of this door, planks can be fitted between the 
The regular sliding side doors 
In 


Z-bars, above the door. 
are closed and secured, of course, as at Doin Fig. 3. 
Fig, 2, however, the side door is open in order to show 
the special grain-door formed by raising the hinged 


section of the floor. 
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It will be seen that full reliance is placed upon the 
hopper doors to prevent leakage at the hoppers, no auxil- 
The 


these doors in this respect is due to the pe uliar fitting 


lary dvor or partition being fitted. efhielency of 


of the edge and sides a@allst the corre sponding parts ot 
the hopper, as noted above. To test this efficiency, the 
hopper is filled with flax-seed and 


] 


then jarred by strik- 
ing it with a hammer, the 
the 


“Tuse 
Cad UL 


Vibration tending to 


seed to flow almost as freely as water. ‘The cars are 


required to stand this test, and we are informed that no 


loss of erail has bee n detected since these cars were put 
in service late in 1912. 
In unloading grain, the locking shaft of the hopper 


door is revolved so as to release the door, which then fal!s 
open to a position limited by the side chains. About half 
the load will flow out through the hoppers. Then the in- 
side doors can be lowered to the floor, the outer slidii o 
doors opened, and the remainder of the grain swept out 
oy power shovels or scrapers in the usual way. The un- 
loading is said to take only 66% of the time required 
with ordinary bex cars. 

The hopper and folding-door equipment cost about 
$50 and Increase the weight about Ss0U lh.. as compared 
But the latter will 
special inside grain doors and attachments when used 
to carry grain, so that when cars of the two kinds are 
loaded with grain there is little difference in their weight. 
The extra cost, also, is largely (if not entirely) offset by 
eliminating the expense of fitting, and removing tempor- 


with the ordinary box car. require 


ary grain doors (with their nailing strips and attach- 
ments) in the ordinary cars. 
A special feature of these new cars is that they are 
designed with a view to hauling grain to the eoast and 
coal on the return trip, thus reducing the empty mileage 
and getting greater service from the cars, while reducing 
the amount of equipment required for special elasses of 
service. 
vice. 


They can be used also in ordinary freight ser- 


About 200 of these hopper-bottom box cars have been 
built, and it may be noted that they are steel-frame cars, 
with the plank side sheathing attached to the inside of 
the steel body framing, as shown in Fig. 1. They are 
In inside dimensions they 
are 36 ft. long, 8 ft. 6 in. wide and 8 ft. high. The rated 
capacity is 80,000 Ib., car empty is 
about 38,600 Ib. 
& Foundry Co. 

This type of hopper-bottom box car has been designed 
and patented by R. W. Burnett, Master Car 
Builder of the Canadian Pacific Ry., and we are indebted 


mounted on arch-bar trucks. 


and the weight of 


The cars were built by the Canada Car 


General 


to him for photographs and information. 


2 

*e 
Five Railway Valuation Districts, each approximating 
50,000 sq.mi. of territory, have been announced by the Inter- 
state Commerce Commission. The districts, with their head- 


as follows: 
(Washington, D. C.), 
Maryland, 


quarters cities (in parenthesis) are 
EASTERN- 
District of Columbia, 


Connecticut, Delaware, 
Massachusetts, New Hamp- 


shire, New Jersey, New York, North Carolina, Pennsylvania, 
Rhode Tsland, Vermont, Virginia and West Virginia. 


SOUTHERN—(Chattanooga, Tenn.), Alabama, 
Georgia, Indiana, Kentucky, Mississippi, Ohio, 
Rico, South Carolina and Tennessee. 

CENTRAL—(Chicago), Arkansas, 
Michigan, Minnesota and Wisconsin. 

WESTERN (Kansas City), Colorado, Indian Territory, Kan- 
sas. Missouri, Nebraska, North Dakota and Texas 

PACTFIC—(San Francisco), Alaska, Arizona, California, 
Tdaho, Montana, Nevada, New Mexico, Oregon, Utah, Washing- 
ton and Wyoming. 


Florida, 
Panama, Porto 


Tllinois, lowa, Louisiana, 
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The St. Louis Mechanical Water Filters 


By Epwarp E. 


SY NOPSIS—The author outlines the history of the SU. 
Louis water-supply, from the viewpoint of quality, for 
about fifty years past. Plain 
mentation aided by coagulation have been tried with im- 


sedimentation and sedi- 
proving resulls as lo quality and now filtration, recom- 
mended by the late James P. Kirkwood, in 1869, is to be 
added, but rapid or mechanical, instead of slow sand fil- 
ters, are being built. 
rs 

under construction at the St. Louis 
Water-Works a filter plant with a rated daily capacity of 
160,000,000 gal. When completed it will be the largest 
rapid sand filter plant in the world. A brief resumé of the 
condition, quality and treatment of the St. Louis water- 
supply will be necessary in order that the reader may fol- 


There is now 


Fia. 1. 


(E. E. 


low the course of events that led up to the final con- 
clusion to install filters. 

Until 1904, St. Louis was supplied with untreated 
Mississippi River water, which had undergone a few 
hours of plain sedimentation before being pumped to the 
consumer. The tap water carried from 50 to 600 p.p.m.t 
of suspended matter, the average turbidity for the year 
1902 being about 200. The river water for the same year 
ranged in turbidity between 100 and 7000 p.p.m., the 
average being about 2000. 

As long ago as 1865 the Board of Water Commis- 
sioners sent the late James P. Kirkwood, then chief en- 
gineer of the water-works, to Europe, “to inform him- 
self in regard to the best process in use for clarifying 
river waters used for the supply of cities, whether by de- 
position alone, or by deposition and filtration combined, 
making such an examination in each instance as_ will 
enable him to report to this Board the general dimensions 
and special characteristics of the specific works visited 

*Water Commissioner, St. 

7Parts per million. 


Louis; Mo. 


Wall, Water Commissioner. 


W ALL* 


by him, so that this Board may be able to appreciate how 
far the same mechanism and the same or similar combin- 
ation of materials are likely to be adaptable to the purify- 
ing of the Mississippi water at St. Louis.” 

The following year Mr. Iirkwood made a voluminous 
report to the Board, recommending slow sand filters, and 
outlining a tentative design for their construction. The 
Board did not see fit to follow his recommendations, and 
the filtration scheme was dropped. In 1869, Mr. Kirk 
wood writes: “the public mind of St. Louis, so far as it 
has been expressed, does not yet seem inclined to con- 
sider filtration important.” 

The Board finally adopted plans for new works at Bis- 
sell’s Point, deciding to depend for clarification upon 
plain subsidence in settling reservoirs, in the face of Mr. 
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GENERAL View oF CHAIN oF Rocks FILTRATION PLANT, St. Lovis, Mo., WATER-WorkKS 


Roth & Study, Architects.) 


Kirkwood’s statement that “they [settling reservoirs] 
would be an experiment which it might be interesting to 
have made, but which could not be advised, that I know 
of, on the faith of its having succeeded elsewhere.” 

During the years between 1865 and 1900, the desira-- 
bility of improving the appearance of the water-supply 
was agitated from time to time, the general belief being 
that the river water in its natural condition was excep- 
tionally pure and healthy, and only needed to be clari- 
fied to silence the complaints of over-sensitive persons of 
finical taste. 

Because of the inadequacy of the Bissell’s Point works 
to supply the growing city, the construction of new 
works, located at the Chain of Rocks, about ten miles 
above the business district of the city, was started in 
1887. This plant, completed in 1894, and which is still 
in use, was designed along the same lines as the Bissell’s 
Point works, but with a much larger capacity of settling 
reservoirs. 

When the Chicago Drainage Canal was put in service 
in 1900, the typhoid death rate began to increase and fil- 
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tration was again proposed, this time by Edward Flad, 
then Water Commissioner, who submitted plans for me- 
chanical filters to the Board of Public Improvements. 

Mr. Flad’s experience was very similar to that of Mr. 
Kirkwood, thirty years earlier, and he, also. might well 
have said: “the public mind of St. Louis does not seem 
inclined to consider filtration important.” 

In 1904, a method of clarifving the water by coagu- 
lation and flowing sedimentation was put in operation 
under the direction of the writer. The original design 
was fully described in ENGINEERING NEWs, Nov. 26, 
1903, and later (Oct. 27, 1904) a further account was 
published in the NrEws, giving in some detail the changes 
in design brought about through some months’ experi- 
ence With the process of clarification. Other articles by 
the writer, pudlished in the News, Feb. 20, 1908, and 
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range in the suspended matter in the raw water, com- 
bined with the irregular pumping which varied with the 
daily consumption, on account of the iimited storage 
capacity for clear water. The maximum pumping fre- 
quently coincided with the periods of maximum turbid- 
ity of the river water so that at these times the clarifi- 
cation was incomplete. (2) The second defect 
process lies ip its inefficiency for color removal. 


in the 
At 
times the Mississippi water runs over 100 p.p.m. on the 
platinum scale. With a color of 30 in the river water, 
a reduction to 12 or less is possible, but a color of 100 
parts cannot 15. In the autumn of 
1911, the color of the water entering the St. Louis in- 
take ran very high, with a maximum of 115 p.p.m., and 
for several weeks the settling basins contained an ex- 


be reduced below 


ceedingly dark-colored water, and the consumers’ fau- 
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Jan. 11, 1912, described the evolution of the equipment 
and the operating results of the process. 

The instantaneous and remarkable improvement in 
the water-supply of the city encouraged the engineering 
force of the Department to persist in their efforts to 
perfect the rather crude original apparatus and treat- 
ment, and to eliminate some objectionable features re- 
sulting therefrom. After three years’ experience it be- 
came evident that the capacity of the existing settling 
reservoirs was insufficient and two new basins were added, 
increasing the settling capacity from 180 to 250 million 
gallons. 

Toward the end of the year 1911, the necessity of a 
still greater clarification capacity became so apparent that 
the system of operation had to be rearranged, in order 
to admit of greater flexibility in the use of the basins. 

The results of the treatment of the river water from 
1904 to the present time show very clearly two very grave 
defects in the process: (1) The water supplied to con- 
sumers varied considerably in quality, owing to the wide 
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cets delivered an amber-colored liquid, which caused in- 
numerable complaints. 

The average daily consumption of water for the year 
1911 was 7,400,000 gal. greater than for 1910. This un- 
expected increase brought home the fact that the water- 
works, as a whole, was being operated practically to its 
full capacity, while the clarification capacity was heavily 
overtaxed. It seemed to the writer that a definite plan, 
comprehensive enough to supply the needs of the city 
for a considerable time in the future, should be worked 
out and adopted. 

On Nov. 1, 1912, the writer submitted to the Board 
of Public Improvements a report on the capacities and 
conditions of the various divisions of the water-works, 
with recommendations for improvements, extensions and 
new works supplementing the present works, providing 
suflicient capacity to supply the city until 1960. The re- 
port analyzed the capacity, results and efficiency of the 
purification process since its installation in 1903, com- 
pared the cost of increasing its capacity to 150,000,000 
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gal. per day, with the cost of building rapid sand filters 


160,000,000 gal. per day, reaching the conelu- 


Lo SUPPL) 


sion that the filter plant would not only be more econom- 


leal to construct and operate, but would also insure a 


more uniform and better quality of water. 
that the 
a Whole, be enlarged to provide a working capacity of 
150,000,000 gal., this being the limit to which they could 


report recommended present works, as 


He economical Increased, Provision for a greater sup- 
ply should, in the writer’s opinion, be made by the es- 
tablishment of new works on the Missouri River about 
16 miles west of the city, at an ultimate cost of approx- 
iinately S20,000,000, . 
The Board of Public Improvements approved the re- 


commendation ta enlarge the present works, to construct 
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the rapid sand filters and to build a new intake tower and 
tunnel. The total cost of the proposed improvements 
Was estimated at $3,075,000, including certain additions 
and extensions to the pumping plants and ‘distribution 
Within sixty days after the approval of the 
general scheme by the Board, plans and specifications 
for the filter plant and the tower and tunnel were sub- 
mitted, approved and forwarded to the Municipal As- 
sembly, with bills appropriating $750,000 for the con- 
struction of the first and 
Contracts for the filters, filter equipment and the tower 


system. 


second sections of the work. 


and the construction is now in 
of the filter house 


and tunnel have been let, 
Bids 


will be asked for in a short time. 


progress. for the construction 

Plans for the head-house are practically completed. 
Fig. 1 is a general view of the new filter plant as it will 
shows the 
ment of filters and 
There will be forty filter units, each 50x28 ft. in 
The filters are being built in the western part of 
Sedimentation Basin 7, and will occupy a spaee approx- 
imately TOOXT4O ft. (Figs. 35 and 4). On the original 
basin floor inverted-concrete arches are laid to distribute 


arrange- 


appear when completed and Fig, 2 
] 


basins, conduits, chambers, ceconnec- 
tions. 


plan. 


the foundation joads of the columns supporting the fil- 
ters, 


lith on the 9-in. reinforced floor joining the columns. 


Each concrete filter box will be poured as a mono- 


c apn’ ey 
Sarid 320 deep 
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The conerete in the arches and columns will be a 
1:244:5 mixture, while that in the filter boxes and con- 
duits will be 1: 2:4. All the coarse aggregate will be 
gravel, screened and washed. 

The floor of the filter is of the well known V-shaped 
hottom with bronze strainer plates anchored to the con- 
A chan- 
nel 3 in. wide and 5 in. deep under each strainer plate 
empties into the main collecting channel, 28 in. wide and 
5 i. deep, of which there are two to each filter unit, 
and which are drained through eight 10-in. openings con- 
nected by cast-iron pipe to the effluent conduit, as shown 
by Fig. 6. The sizes of the gravel and sand and the 
depths of the several layers of each are shown in Fig. 5. 
The bronze wire 
gravel and 


crete blocks by bronze bolts, as shown in Fig. 5. 


screen, Which usually separates the 


sand in filter installations, will be omitted. 
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The sand will have an effective size from 0.40 to 0.50 
mm. and a uniformity coefficient not greater than 1.65. 

The pipe. gallery (Fig. 7) is 28% ft. wide. It will 
contain the effluent conduit, 15 ft. wide and 4% ft. high, 
built of reinforced concrete, over which lies the cast-iron 
wash-water pipe, 36 in. in diameter, to which each filter 
unit is connected by a 24-in. pipe. Above this is the in- 
fluent flume, 15 ft. wide and 10 ft. 
reinforced concrete, into which the water from 


high, also built of 
the see- 
ondary coagulating basins can be drawn at either end of 
the filter house. in diameter, 
wili carry the wash water from the filters, and all drain- 
the Directly filters, 
from the main sewers will be connected to all the wash- 


Two main sewers. 30 In. 


age to river. under the branches 


Water troughs. 


On the effluent pipe of each unit will be placed a rate 
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controller, capable of constantly maintaining any de- 
sired rate of flow between 1,500,000 and 5,000,000 gal. 
daily, regardless of the difference in head on the two 
sides of the controller, which may amount to as much as 
14 ft. The variation between the actual and the regis- 
tered flow shall not be more than 3% of the registration 
when it is below 2,500,000 gal. per day, and not more 
than 114% when it is above that amount. 

ach controller will be provided with suitable mech- 
anism for setting it at the desired rate of flow, and will 
also be connected to a general controlling device, which, 
when set a’ any desired rate of flow, will automatically 
set all the unit controllers at the same rate. Each unit 
controller will be equipped with a mechanism for record- 
ing on one chart the actual rate of flow, the loss of head 
and the elevation of tne water on the filter. 

There will be a Venturi meter placed on the 36-in. 
wash-water pipe, which will indicate and record all flows 


— 
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boilers, four alum-solution tanks, two alum-solution 
pumps, three 12-in. centrifugal pumps for supplying the 
wash-water tanks, two 6-in. pressure pumps for hydraulic 
valves, a four-ton refrigerating plant for manufacturing 
ice for the Department, a storeroom for chemicals (hy- 
pochlorite of lime and liquid chlorine) and a small ma- 
chine shop; on the second floor will be located an office, 
a small laboratory, six alum-mixing tanks, washrooms, 
lockers and storeroom; two wash-water tanks, each 50 
ft. in diameter, and containing 175,000 gal. of water be- 
tween working levels, will occupy the greater part of the 
third and fourth floors. The dome-shaped covers of 
these tanks will form part of the roof of the building. 
Also on the third floor will be the solution tanks for 
hypochlorite of lime and the liquid chlorine apparatus. 

There will be space on the fourth floor for the hypo- 
chlorite-mixing boxes, and storage for alum. Coal, alum 
and other supplies will be delivered in cars on a switch 
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(The 40 mechanical filter units, each 50x28 ft. in plan, are being built upon 


sedimentation basins. 
carry the roof of the 


filters.) 

The water level in the efflu- 
ent conduit will be indicated and recorded by a gage 
placed at the outlet at the center of the filter house. 

Operating tables of the usual type, equipped with valve 
levers, gages, sample pumps, ete., will be located on the 
operating floor of the central gallery. 

The filter house will be built entirely of conerete, with 
metal window sash and frames. The building will fully 
inclose the filters, the ceiling beams being 11% ft. above 
the operating floor at the side walls. On account of the 
depth of the main beams supporting the roof, they will 
be projected above the roof 19 in., to give a uniform 
depth to all beams inside the building. The lantern will 
be the full width of the central gallery, and extend 614 
ft. above the main roof. The building, 699x134 ft., will 
be heated from a steam plant on the ground floor of the 
head-house, which will be located 34 ft. south of the filter 
house. 

The head-house will be a four-story concrete building, 
containing on the first or ground floor, three 150-hp. 


up to 42,000 gal. per min. 


The floor of each unit consists of inverted groined arches, which support the 


the concrete floor of one of the existing 


columns ‘which 


running along ihe south side of the head-house. Aium 
will be unloaded from the cars directly into an elevator, 
which will deliver it to the storage bins on the fourth 
floor. The alum solution will be pumped from the head- 
house to the chamber north of the filter house, while the 
hypochlorite solution, when used, will be conducted 
through fiber pipes to the drawing-conduit chamber, 
where also liquid chlorine will be applied, if it is used. 

The present method of operating the settling basins 
wholly or in part in series, will be abandoned, and they 
will be used in parallel. 

The division walls between basins, which were cut 
down in 1904, will be rebuilt, and Basins 1, 2, 3, 4, 5, 
6 and 9 will be used as primary coagulating basins. 
Basin 8, and that portion of Basin 7 not occupied by the 
filters, will be used for secondary treatment with alum 
when necessary. The water turned on the filters will not 
carry more than 40 p.p.m. suspended matter. The water 
will be drawn from the primary basins in a concrete col- 
lecting conduit, varying in height from 31% to 7 ft., in 
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width from 14 to 26 ft., located between the first six 
basins and Basins 7, 8 and 9. This collecting conduit 
will deliver the water into either Basin 7 or 8 through a 
chamber at the north end of the filter house, the flow 
being measured by Venturi meters. Whatever secondary 
treatment is necessary will be applied to the water as it 
enters this chamber, or just before it goes on the filters. 

Before the water reaches the primary basins, and be- 
fore any chemicals are added, it is proposed to pass it 
through a grit chamber 60x100 ft. in plan, located as 
shown on Fig. 2, where the heaviest of the suspended 
matter will precipitate, and which will be flushed out as 
often as necessary through a 36-in. sewer to the river. 
As the water leaves the grit chamber it will receive the 
charge of lime, and enter the mixing chamber, 30 ft. 
wide, 2400 ft. long and 11 ft. deep, divided into four 
channels, located as shown on Fig. 2. 

These channels may be used singly, forcing the water 
to travel 9600 ft. from the grit chamber to the filling 
conduit, or they may be used in pairs, reducing the dis- 
tance traveled one-half. Or by changing the stop planks, 
1200 ft. south of the grit chamber, one-half of the mix- 
ing channels may be cut out of service. 

The object of this design is that the carrying capacity 
of the mixing channels may be varied to foilow more 
nearly the irregular pumping, so that the velocity of 
water throughout its course may be maintained suffi- 
ciently high to prevent settlement in the conduit. 

The charge of sulphate of iron will be applied to the 
water as it leaves the mixing channels and enters the fill- 
ing conduit, from which it is delivered to the basins. 
Kach inlet to the basin will be baffled, so as to prevent any 
direct flow across the basin to its outlet. Both the so- 
lution of sulphate of iron, snd the milk of lime wili be 
prepared at the present coagulant house, and pumped 
from there to the points of application. 

Under the present svstem of clarification, the average 
quantities of lime and iron sulphate per gallon of water 
used last year were respectively 5.23 and 2.97 grains, 
12,448 tons of lime and 7082 tons of iron sulphate being 
used. Through the use of the grit chamber and mixing 
channels, the quantities of lime and iron sulphate will 
anquestionably be considerably reduced. 

The water will be softened to the same extent as under 
the present process, except that at times the permanent 
hardness may be slightly increased through the use of 
alum in the secondary basins. 

The entire work of building the filter plant, making 
all changes and connections to existing structures, and 
constructing the grit chamber and mixing channels will 
be completed and in operation on or before Jan. 1, 1915, 
which will be less than two years from the time that the 
Board of Public Improvements approved the general 
scheme and authorized the Water Commissioner to pre- 
pare plans and specifications. 

The principal contractors for the work now under con- 
struction are as follows: substructure and concrete filter 
hoxes, MeCormack-Coombs Construction Co., St. Louis, 
Mo., $225,024; filter equipment, Pittsburgh Filter Man- 
ufacturing Co., Pittsburgh, Penn., $398,200. 

The completion of this work, with certain proposed 
extensions and additions to the pumping plants and to 
the distribution system, will bring the water-works of 
St. Louis to a working daily capacity of 150,000,000 gal. 
of water, clear, sparkling and absolutely pure. 
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The Illinois Law for Licensing 
Mason Contractors* 


The Illinois legislature has passed a law “to provide 
for the licensing of mason-contractors and employing- 
masons and to regulate the safe and proper construction 
of buildings.” It applies to all cities having a popula- 
tion of over 150,000 and as originally introduced it spec- 
ified a license or certificate fee of $200 (good for one 
year) , with a charge of $100 per annum for renewal of 
the license. As passed, the amounts of the fees are left 
to the decision of the city council, so that the force of 
the law is weakened considerably. 
taken action under the law. It is required that a board 
of examiners shall be appointed by each city within three 
months from the passage of the law, and rules and regu- 
lations governing mason work prescribed within the same 


Few cities have yet 


period. The law is given below, practically in full: ‘ 
1. In all cities of this State of 150.000 inhabitants or 
over, every mason contractor or employing mason shall be 


required to obtain 
ner following: 

2. Every person desiring to engage in the business of 
mason contractor or employing mason shall make application 
to a Board of Examiners, and shall, at such time and place 
as said board may designate, be compelled to pass such ex- 
amination as to his qualifications as said board may direct. 
Said examination may be made in whole or in part in writing 
and shall be of a practical and elementary character but suffi- 
ciently strict to test his qualifications. 

3. In every city of 150,000 inhabitants or over, there shall 
be a Board of Examiners of mason contractors or employ- 
ing masons, consisting of three members, one of which shall 


an annual license therocfor, in the man- 


be the Building Commissioner, who shall be ex-officio chair- 
man, one shall be a practical architect and one shall be un 
practical mason, who shall be appointed by the mayor anil 
approved by the city council within three months after the 
passage of this Act, for the term of one year from May lI 
in the year of appointment and thereafter annually before 
May 1, and shall be paid from the treasury of said cit: 
such sum as the officers may designate. 

4. Said Board of Examiners shall, as soon as may be 


convenient after appointment, meet and shall 
the times and places for the examination of all applicants 
desiring to engage in or work at the business of mason 
contracting or employing masons within their respective 
jurisdiction. Said board shall examine said applicants as 
to their practical knowledge of masonry and mason con- 
struction and all matters pertaining to mason constructio)) 
and, if satisfied of the competency .of such applicants, shall 
thereupon issue a certificate to such applicant, authoriziny: 
him to engage in the business of mason contracting or em- 
ploying masons. 

The license or certificate fee for such mason contractor or 
employing mason shall be fixed by the common council. Said 
certificate shall be valid and have force throughout the State 


then designate 


for a period of one year from date of issuance, and may 
be renewed upon its expiration by paying in advance an 
annual renewal fee to be fixed by the common council. All 


fees received for said license or certificate snall be paid into 
the treasury of the city where such certrficates are issued. 
Provided, that wherever a firm or corporation consists of 
more than one master or employing mason, it shall not be 
necessary for more than one member of said firm or cor- 
poration to procur? a license certificate. 

5. Each city all, by ordinance or by law, within three 
months of the passage of this Act, prescribe rules and regu- 
lations for the materials, construction, alteration and in- 
spection of all mason work placed in or upon or in connec- 
tion with any building in said city; and the Building De- 
partment shall provide that no mason work sho!tl be done 
upon any building without a permit bein: first issued there- 
for upon such terms and conditions as such city shall pre- 
scribe. 

6. All persons who are required by this Act to take ex- 
amination and procure a certificate as required by this Act 
shall apply to the board in the city where he resides or to 
the board nearest his place of residence. 


7. Any person violating any provision of this Act shall 
be deemed guilty of a misdeameanor and shall be subject 
to a fine of not less than $5 nor exceeding $50 for each and 
every violation thereof, and his certificate may be revoked 
by the proper authorities in said city. 

2 
ee 


Engineers vs. Lawyers or Progress ws. Precedent—Until 
the past few years the language of specifications was to a 


great degree modeled after that commonly used in legal 
documents—some of it verbose in the extreme. Many of 


these wordy expressions may be traced back to the days when 
compensation for drawing up legal papers was largely de- 
pendent on the number of words they contained. The efforts 
of a number of clear-headed writers among the engineering 


profession have brought about a decided improvement in 
this direction, and many of the newer specifications are 
models of concise expression.—Kirby’s “The Elements of 


Specification Writing.” 


*The builders license law now in force at Boston. M: 


1s 
i>-s., 


was given in our issue of Oct. 2. 
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Construction Trestles with Old Rails 
for Stringers 


In the reconstruction of the line of the Pennsylvania 
RR. at Rahway, N. J., the Keystone State Construction 
Co. has a considerable length of timber trestle in which 
tle stringers are made of old rails discarded by the rail- 
way. These trestles are of two types, one used as a con- 
struction railway and the other as a filling trestle which 
is covered by the fill as it progresses. They are both de- 
tailed in the accompanying cuts. 
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Details of Track 
Fra. 1. Conxstreerion TRESTLE WITH RAIL STRINGERS 


(Pennsylvania R.R. track elevation, Rahway, N. 


J., The Key- 
stone State Construction Co.) 


The construction railway trestle is the heavier of the 
two (Fig. 1). It is made up of the usual framed bents 
with round log uprights and sapling braces and a squared 
6x8-in. cap. On this cap run the stringers, four old 100- 
lb. rails, in groups of two, spanning the 12-ft. opening 
between bents. These rails are spiked with standard 
railway spikes to the cap and are spliced wherever the 
breaks come with the standard rail splices with bolts only 
in the end holes. 

The 3-ft. construction track is built of old 70- 
lb. rails spiked te 6x7-in. ties with an 8x9-in. tie dapped 
2 in. over the stringer rails at the bents. These latter 
ties are bolted with 34-in. bolts to the bent caps, and this 
is the only fastening of the track to the bents or string- 
eTs 


gage 


The filling trestle is shown in Fig. 2. In it the track 
This track is of 3-ft. gage 
and is made up of old 100-Ib. rails, spiked to 6x7-in. ties, 
which act merely as spacers between bents and as caps 


rails also act as stringers. 
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at the bents. The dirt train is backed onto the tresile 
and the cars are dumped at the edge of the fill so that 
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Fic. 2. FILLING-TRESTLE WITH TRACK SPANNING 
BETWEEN BENTS 


no load but that of empty cars comes on the trestle. The 
ties and rails remain in the fill and form the construe- 
tion track on the embankment. 
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Building with Traveling Tower- 
Cranes 


Derricks are almost unknown in European building 
construction work. Hoisting with hand tackle or with 
hand-winch elevators is very common. Ordinary build- 
ing construction includes no heavy interior parts, on ac- 
count of the limited height of buildings and the virtual 
absence of steel framing in Kuropean practice, and there- 
fore the principal lifting of heavy weights arises in con- 
nection with the stone-facing work of the front wall. 
Under these ‘circumstances, a steel tower crane was in- 
troduced about ten years ago by Karl Voss, Berlin, and 
being both cheap and convenient in use, it has become 
very popular. Traveling tower cranes of other types are 
built by various concerns, and almost every building-erec- 
tion job in Germany at the present time makes use of 
one form or another of traveling crane. 
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Fic. 1. Voss TRAVELING TOWER-CRANE FOR BUILDING 
ERECTION 
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The drawing, Fig. i, herewith, shows the general con- 


struction of the Voss crane, in its present-day form. 
The tower is a square four-post steel structure of smal! 
horizontal dimensions, supported at the base on a two- 
wheel track running on a rail laid on the ground close 
The tower is held by a 
horizontal guide roller below midheight, engaging a hori- 
zontal I-beam supported by posts and stayed by back 
On top of the tower is supported a small rotatable 
with a reach of about 10 to 12 ft. The 
operating winches for the crane are on the operator’s 
Electric operation 


along the front of the building. 


legs. 


crane or derrick, 


platform, some distance up the tower. 

is preferred where current is available. 
The guide-rail framing of the crane is braced longi- 

tudinally by knees and rod diagonals. 

I-beams or channels extending diagonally downward from 


The backstays are 


the guiderail to suitable anchorages or supports in the 
interior of the building. The method of providing this 
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contained, needing 
is made somewhat 


the roof, which means 85 to 110 ft.. 


ings being everywhere restricted by law and custom. 


always hired by the builder. 
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In 


larger in horizontal dimensions and 


no guiderail. this case the crane 


the rotating crane-arm on top swings the full circle, 
which is not the case with that shown in Fig. 1. 


The heights of these cranes are such that they reach to 
the height of build- 
Ca- 


pacities of 2 to 5 tons are usual. 


As to the cost, it may be said that the cranes are nearly 


The rental depends On 


conditions, of course, but according to statements of th 


firm of Voss & Walter the total for 


rental and removal amounts to $0.06 to $0.07 per square 


charge erection, 


foot of front wall surface. 


2 


ve 
Loading Formulas for Crane-girders When a crane- 
girder is to be designed, the capacity of the crane which it 
must carry is given, but the make of the crane often is not. 
The cranes of different makers, though built for the same ca- 





Fic. 2. Four Tower-Cranes ERECTING A MONUMENTAL BVILDING IN MUNICH 


anchorage is various, depending upon the conditions, but 
in any event the provision for these braces is not a very 
great complication. According to the concern which 
handles (rents out) the Voss crane, Voss & Wolter, of 
Berlin, the backstays need not be spaced closer than about 
50 to 35 ft. apart. 

Fig. 2 shows a view of a building site where four of 
the above cranes gre in use, mainly for handling the 


facing stones. This is a monumental building in 
Munich. In the erection of a new building for the 


Deutsche Bank, in Berlin, now under construction, a 
single such crane is used on a building block about 
120x200 ft., the street front being 120 ft. long. A store 
building in Cologne, of reinforced concrete, with a front 
of about 200 ft., also used only one crane. 

Some cranes used for the same purpose as the one 
above described rest on a four-wheel truck and are self- 


paucity, do not have the same weight per wheel or the 
same wheel spacing, and the designer must therefore de- 
sign the crane-girder for a particular crane, or else design 
with sufficient margin to include all makes of crane. Ernest 
Owen, Martins Ferry, O., offers formulas for amount and 


spacing of crane wheel-loads, for use in designing crane gird- 
tables of 


ers, in place of crane various makers. Letting 
Cc = Capacity of crane, tons; 
S = Span of crane, feet; 
W Wheel-load, thousands of pounds; 
bD = Spacing of wheels, feet; 
the wheel-load is 
Cc 
W = 5.1 —_ ss 
0.85 — 0.0935 8S 
and the wheel spacing is 
b= 74264 245 
He says that this formula is based on data taken from the 


and various 
found to 


ranging in 


various bridge 
and has 
cranes 


companies 
been 


standards of crane- 
give 


capacity 


catalogs, 


electric 


builders’ satisfactory 


results for from 3% to 


60 tons. 
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The Design of Concrete Abutments 
Without Wing Walls for Deck Girders 


By C. M. LUuTHER*® 


In designing concrete abutments for railway bridges, 
there are certain occasions when it is permissible to let 
the earth fall in front of the abutment: in other words, 
certain conditions justify construction of 
without wing-walls. 


abutments 
When such is the case, care must 
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be taken to see that the earth does not encroach on the 
bridge seat. 

Assuming that the bridge seat is at some distance 
above the surface of the ground, the following points 
enter into the design as important factors, in so far as 
the question of keeping the earth away from the bridge 
seat is concerned : 

|. Rate of slope of the backfill. 

2. Width of the ballast wall proper, and rate of frost 
batter on back of same. , 

3. Distance D from the bridge seat to the top of the 
ballast wall. 

In addition to these, the length of the bridge seat as 
compared with the width of the subgrade or roadbed, 
and the distance from the subgrade to the top of the bal- 
last wall, also require consideration, the discussion of 
which, however, will be omitted, as the difficulty arising 
from these adjusts itself to the circumstances in many 
cases. . 

A rock backfill presents but little trouble in this re- 
spect as compared with dry, loose earth backfill. This is 
equivalent to saying that, other factors being the same, 
the steeper the slope of the backfill, the easier would the 
solution of the problem be. This can readily be seen 
by a glance at the accompanying figures, and does not 
need any further explanation. : 

The width of the ballast wall is generally taken from 
| ft. 6 in. to 2 ft. 6 in. for ordinary abutments; and there 
are conditions which forbid the designer to take exces 
sive width. The frost batter on the back of the ballast 
wall can profitably be made light in abutments for 
through girders, as in that case the distance from bridge 
seat to ballast wall is comparatively small. Most engi- 


*Designing Engineer, Mackenzie, Mann & Co., Ltd., To- 
ronto, Can. 
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neers prefer to have the width of the horizontal section 
of the ballast wall on the plane of the bridge seat not less 
than one-half the distance from base of rail to bridge 
seat. This may be stated by the formula W + Db = 
Db+a 


») 


~ 


in which (see Fig. 1) 


W = Width of the ballast wall on top; 
D = Distance from the bridge seat to the top of 
the ballast wall; 
= Distance from the top of the ballast wall to the 
base of rail; 
b = Rate of the frost batter per unit of height. 

If this practice is indorsed, ballast walls of abutments 
for deep deck plate-girders must necessarily be given 
greater width on top and heavier frost batter on back. 
The wider the ballast wall and the heavier its frost bat- 
ter, the further would the earth fall from the bridge 
seat. 

When D is small the problem is comparatively sim- 
ple: and in fact in many cases a ballast wall of ordinary 
width with an average frost batter, coupled with slight 
changes from an ordinary design, is enough to prevent 
the earth from running on to the bridge seat. This is 
particularly true in the case of abutment designed for 
through plate-girders, in which D seldom exceeds 4 ft. 
Fig. 1 illustrates an abutment of this class. It must be 
noticed that for through bridges the ballast wall proper 
is shorter than the bridge seat: so that the earth will 
start to fall along the side of the abutment at a consid- 
erably lower point than it would have done were the bal- 
last wall proper longer than or equal to the bridge seat. 
Therefore, the excess of the length of the bridge seat over 
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FIG.4 
that of the ballast wall proper will of necessity, help the 
matter considerably. 

In the case of an abutment for short deck plate-gird- 
ers, in which D is same as in Fig. 1 but the bridge 
seat, instead of being longer than the ballast wall, is 
practically of same length, to attain the desired 
object the ballast wall is turned at its ends, parallel to 
the center jine of the track, with a battered surface on 
its back (Fig. 2). In this case the earth begins to fall 
along the side of the abutment from the level of the sub- 
grade, but at a considerable distance back from the face 
of the ballast wall. 
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In cases for long deck plate-girders, however, in which 
D varies from 7 ft. to 12 ft. or even more, it is difficult 
to keep the backfill from encroaching on the bridge seat 
in ordinary abutments, unless short wing walls are pro- 
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intended for deck plate-girders, suitable for cases in 
which D is about 7 ft. or under. To attain the point in 
view, the ballast wall proper is extended, following the 
slope of the backfill, and retaining the frost batter of 
the ballast wall as well, forming a short cantilever. For 
lack of better terms, we will call these extensions lugs. 
The earth slopes down along the back and to the end 
of the lug; then turns along its side at some distance 
below the subgrade, which is determined by the length of 
the lug, and the slope of the backfill. These lugs are 
reinforced with light I-beams or old rails. This type of 
abutment has been extensively used by the Canadian 
Northern Ry. on their Eastern Lines and has been found 
very satisfactory. 

For same slope of the backfill, the greater the distance 
D, the longer will the lugs be: so that higher values for 
D call for excessively long lugs, which are, of course, ob- 
jectionable. But by modifying the ballast wall, or the 
lug or both, as the case may require, the matter can be 
considerably simplified. Fig. 4 shows a design in which 
D is about 10 ft. In this case the ballast wall is turned 
at its ends, parallel to the center line of the track, with a 
battered surface on the back, and a short lug attached on 
the front. 

Fig. 5 shows another type with some modifications, 
having nearly 13 ft. for D. The ballast wall has been 
turned and battered on the back, as in the preceding 
case, while part of the front of the turned portion is 
vertical. The lug instead of starting from the top of 
the ballast wall, starts at some distance below, depend- 
ing upon the slope of the backfill, length of the turned 
portion of the ballast wall and the frost batter of the 
lug itself. 

tn these types the ballast wall proper is taken equal 
to the width of the subgrade, or roadbed. These cases 
have been cited to serve as simple examples. Special 
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cases must be given special consideration. It is believed 
that these abutments can profitably be adopted when 
conditions warrant having the earth partly cover the 
breast of the substructure. There is, undoubtedly, con- 
siderable saving in concrete, in this design, which would 
not be feasible where short wings are used. 

A design is sometimes used similar to that shown in 
Fig. +, except that it has little curtain walls on the sides 
of the bridge seat, extending from the face of the bal- 
last wall toward the breast of the abutment, and fol- 
lowing the earth slope. This design, however, calls for 
unnecessarily long bridge seat, unless the curtain walls 
are properly reinforced and then projected beyond the 
sides of the bridge seat. The vertical surface on the 
bridge seat may also be objected to, on the ground that 
undesirable material may accumulate between the girder 
and the adjacent wall, especially when the bridge seat 
is comparatively short. Furthermore, the girders dur- 
ing erection may hit the thin curtain walls and demolish 
them. 


o9 


A Bridge Abutment with Cantilever 
Wings 


A special form of concrete bridge abutment is used in 
the bridges crossing the Datteln-Hamm Canal, in west- 
ern Germany, now under construction. The canal passes 
through a coal-mining region, where the ground practi- 
cally everywhere is subject to subsidences up to a num- 





29,65"... > ~ 


Section A-B Half 
Rear Elevation 


16.73" > 


Section 










TS 
ue # 
* & 


' 
{ 
| 
A 
i 
1 
' 
4 
' 
? 
' 
4 


r 


8 Store 


& 


SSAC SS 


> 
a5 


\ 
Dra, 


SA 
entice 


“Rein Bridge-seat 





Section E-F Hak Plan 
Fic. 1. TyprcaAt BripGr-ABUTMENT Pier As USED ON 
New CANAL FROM DatreLN to Hamm, 


RHENISH PRUSSIA 


ber of feet. While more or less continuous, these sub- 
sidences are quite irregular in their distribution along 
the canal, and also irregular as to time of occurrence. 
Various special constructions were used in the canal work 
to provide against injurious or disturbing effect of future 
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among other items the bridge abutments 


subsidences, and 
iad to be so designed that they would net be in danger 

being broken apart when settlement tends to tilt or 
shift them. A drawing and some photographic views 
herewith show the type. 


The abutment consists of a pier and two 


rearward 
the 
As the dan- 
ger of injury from settlement is about in proportion to 


wings, which, however, are cantilevered out from 


pier and do not rest on bases of their own. 
the size of the base of the structure, in this case the abut- 
ment was made as small as possible in ground plan, that 
is to say as compact as the allowable soil pressure and 
other conditions permitted.) The whole abutment is made 
of reinforced concrete. The upwardly sloping wings, 
which are parallel to each other and to the center line 
of bridge, are not retaining walls, but act as beams in 
retaining the earth, being held by the body of the pier 
from which they project, and at their outer end by a 
transverse tie. Their inner faces vertical, so that 


ale 


Ene. News 


Borrom Forms STILL IN PLACE 


BripGe-ABUTMENT PIER ON 


Kven without 
this, the outward pressure from earth load and surcharge 


wedging action of the earth is avoided. 


is such as to require a very considerable cross-section 
for the transverse tie. The use of reinforced concrete 
for this member will be seen to make a substantial con- 
struction and obviate all rusting trouble. The top sur- 
face of the tie is shaped to a ridge, minimizing the earth 
pressure on it. 

The views show several abutments of this type during 
construction and after completion. They clearly exhibit 
the peculiar shape of the abutment and also show how 
the forms for the concrete work had to be supported 
under the overhang of the wings. 

The exterior or showing faces of these abutments are 
in general of sendstone, the body being in all cases of 


voncrete. 


The bridge seats are separately molded rein- 


foreed-concrete blocks. 


honigliche 


Oberbaurat Hermann, of the 
Kanalbaudirektion, Essen on Ruhr, is. in 
charge of the canal section to which the illustrations and 
description pertain. 
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Expediting Progress on ‘‘Rush”’ 
Construction Work* 


By JAMes L. Sruartt 
In May, 


covering 


1910, a large manufacturing 
approximately 15 
stroved by fire. <All of the buildings brick, some with 
trusses and slate roofs, but the greater number were 
constructed with steel frames and cement tile roofs. The fire 
in and around these steel structures was so intense that most 
of them collapsed of their own weight and were but a mass 
of twisted steel, tile, brick and mortar, all 
of which it became remove in order to recon- 
struct the plant. 

We first received orders to clear the site and subsequently 
were instructed to with the reconstruction of the 
buildings. Fortunately, the power plant had not been great- 
ly damaged and we were able to get sufficient current to 
use in cutting up or burning apart the collapsed steel frames. 
This steel wreckage that it 


plant at 
almost 


Pittsburgh 


acres, Was totally de- 
were 


wood 


broken cement 


necessary to 


proceed 


was so badly 

loaded on cars and sold as junk. 
After the 

new foundations, 


quired first 


damaged was 


site cleared we 


starting on 


Was began excavating for the 


the buildings that would be re- 


and those in which the greatest amount of ma- 
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chinery was to be installed. This scheme was followed so as 
to enable the entire plant to be completed at about the 
same time. It was the desire of the company to commence 
manufacturing by October, or earlier if possible. The key to 
this particular situation was to get the steel, of which there 
was about 4800 tons. 

After consultation with the operating and executive de- 
partments of the company, the order in which the different 
buildings were to be completed was decided on. Dates were 
fixed for the delivery of the steel for each building and were 
included in the schedule for the completed buildings. The 
structures were quite simple, similar to most modern factory 
buildings, but in order to live up to our schedule we knew 
we must keep continually in touch with the bridge com- 
pany and see that nothing was permitted to lag or be left un- 
done in order to make the deliveries as they promised. 

Our expediter was put in charge of the job at once and 
during the first month spent most of his time between the 
order department of the bridge company and the steel mills 
at which the plain material was being rolled. After the last 
of the orders for the plain material had been sent to the 
rolling mills he devoted his time more particularly to the 
drawing room of the bridge company and reported daily what 


*Abstract 
“Journal’ of 


of a 
the 


+Consulting 


paper in_the September number of the 
Cleveland Engineering Society. 
Pittsburgh, 


Engineer, Penn. 
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progress was being made in designing, detailing and check- 
ing, the number of draftsmen employed, and the progress 
made on each building. 

At times it was found that the checking department was 
overbalanced by the detailing department, and that the de- 
signing department was not turning out sufficient work to 
keep the draftsmen doing the detailing and the checkers 
busy. This was adjusted by numerous meetings between the 
bridge company, the executive department, the manufactur- 
ing company and ourselves. 

The principal requisites of an expediter are, a thorough 
Knowledge of the work to be performed, a pleasant personal- 
ity, and the ability to interest the people who are actually 
doing the work (in this case, the men who made out the 
mill orders, the draftsmen, the different foremen in charge 
of the rolling mill and the foremen in the fabricating shop). 
All should be made to feel that their interests are parallel 
and that what is good for one is good for all. 

As soon as the drawings for one of the buildings were 
completed, we saw that this work was put in the shop at 
once, where someone had already seen that the plain ma- 
terial was delivered, and that no time was lost in fabricat- 
ing and shipping. 

At times during the preparation of the drawings it was 
found necessary to urge the bridge company to employ addi- 
tional men in all departments. This required considerable 
tact and force as, naturally, the heads of the different depart- 
ments do not care to have their routine changed or, as they 
express it, “meddled with.” This phase of the difficulty can 
be overcome only when it is possible to get sufficient in- 
terest aroused in that particular piece of work. 

When the work was started, our expediter received from 
the rolling mills a list of their daily rollings, and we saw to 
it that certain materials were got in on the dates at which 
the first rolling of that particular material was made. This 
saved not a little time and we were able to get all of the 
plain material delivered before the shop drawings were en- 
tirely completed on the first building. 

The meetings between the heads of our department and 
the heads of the bridge company were most useful. Our 
expediter was usually on hand and we were able to discuss 
the progress made since the last meeting, the condition of 
the work in the drafting room and shop, and to devise ways 
and means for overcoming any obstacles that had arisen 
either due to lack of men or want of materials. 

The steel was erected as fast as the work was got out 


of the mill, fabricated and delivered. We insisted on its 
being fabricated in sequence, so that any materials delivered 
at the building could be immediately put in place. It had 


been previously decided at which end of the building the 
work would commence and our superintendent in the field 
was advised of this fact and was also kept in thorough touch 
with the progress of the different stages of the steel. 

As the cars of steel were loaded and shipped out, they 
were put in the hands of the tracing department of the man- 
ufacturing company and our own tracing department, and 
shipments were followed up until they were finally landed 
at the site. Our tracing department had, prior to this time, 
made the acquaintance of the different employees of the rail- 
way through whom the records of the movement of the cars 
was to pass, as well as those who had direct charge at the 
transfer points. 

After the steel had been delivered the rest of the work 
was a mere question of brick, mortar, sand, gravel, cement, 
window frames, sash, roofing material and sufficient work- 
men. Of course, there were large quantities of all these ma- 
terials required and in order not to delay the work it was 
imperative that certain amounts be delivered and put in 
place prior to the delivery of the steel. 

This same method was applied to the construction of the 
Statler Hotel, at Cleveland, except that the work was much 
more complicated and required many more details. There 
were approximately 90 sub-contractors and material men in 
and around the building from almost the day it was started 
until its completion, and it required a great deal of patience, 
perseverance and hard work to get the different trades to 
dovetail into each other throughout so that those who did 
the preparatory work would be through and away in time 
to permit the finish material to be erected. 

We found it necessary to insist on daily meetings of all 
of the sub-contractors on the work, together with the archi- 
tect’s representative and others interested in the building. 
At these daily meetings each trade was taken up separately 
with the principal representative of that particular trade 
and the representatives of all the other trades present. He 
was asked regarding the progress of his work and was told 
to state whether or not he was being retarded by any of 
the other trades. If it was found that he was being hamp- 
ered he was made to state explicitly and in detail to what ex- 
tent and how. 
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A New Shipping Outfit for Iced- 
Water Samples 


In shipping water samples for bacterial analysis it is 
necessary that the water be kept at so low a temperature 
as to inhibit bacterial growth and also that the bottles 
containing the samples be protected against breakage. In 
other words, a combined refrigerator and packing case 
must be provided, and obviously the weight and bulk 
must be kept down for convenience in handling and to 
save transportation charges. 

To meet the demands just specified under conditions 
of long shipping distances and high summer tempera- 
tures a shipping outfit has been devised by the Kansas 
State Water Survey Laboratory which satisfactorily stood 
the test of the very hot summer of 1913.* 

The following description of these outfits, of which 50 
are now in use, will be more readily understood by refer- 
ence to the accompanying view which shows the various 
parts. 





SHIPPING OutFIt FoR WATER SAMPLES 


SAMPLE BorrLes—Square sample bottles of 6-0z. hold- 
ing capacity are used. 
the paper as follows: 


These are further deseribed in 


One face is ground so that the description of the sample 
can be written on the bottle. The top of the ground space 
serves as a graduation for 4 oz. of water, thus allowing for 
an air space above the sample. The stoppers and bottles are 
numbered and each stopper is ground to fit. 

The special feature of this bottle is the design of the 
stopper. The stopper proper is partially protected by an 
overhanging hood. The hood, however, has for its chief pur- 
pose the protection of the neck of the bottle. The handle is 
notched to hold a strong rubber band and is heavy enough 
so that if the stopper is laid down, the portions coming in 
contact with the water will be held away from the surface 
on which the stopper is placed. 

Twelve dozen of these bottles have been in use three 
months. In that time only six have been broken in steriliz- 
ing, two in shipment and four in collecting samples. In prac- 
tice the bottles are washed with chromic-acid cleaning mix- 
ture, rinsed, dried, and then sterilized in a dry oven at 180° 
to 200° C. for an hour. 


Box ror Hotpinc SAmpLeE Borrtes—The bottles are 
placed in a copper container, rectangular in plan, pro- 
vided with a movable partition so that either 1, 2. 3 or 
4 bottles can be carried. 





*Based on a paper describing the outfit read on Sept. 
11, 1913, before the Laboratory Section of the American 
Public Health Association, at Colorado Springs, Colo.. by 
Frederick H. Billings, professor of bacteriology, and Cc. @. 
Young, director State Water Survey, University of Kansas, 
Lawrence, Kan. The paper will be published in the “Journal” 
of the Association. 
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Rerricerator Case—For holding ice and insulating 


and protecting the container and its samples a case of 
pressed evround cork, molded in one piece, protected oh 
the outside with No. 28 galvanized iron and on the inside 
with S-oz. tinned copper, seamed and soldered, is used, 
the whole provided with a clamped cover and a bail to 
make a handy shipping case. 


Ht). 


This refrigerator is 12 
in diameter and 16 in. high, outside, 8 in. in diameter 
and 12 in. deep, inside, and weighs 17 Ib. when empty. 
Packed for shipment with four samples in their copper 
box, and with ice, the outfit weighs 24 Ib., thus coming 
under the 30c. limit oi “express tariff KN.” 

The copper box containing the bottles is hung from the 
lid of the refrigerator by two hooks and a catch, which 
brings the box snug up to the under side of the lid and 
leaves space below the copper box, in the refrigerator 
case, for 6 or 7 Ib. of ice. Once the catch is closed and 
the lid fastened in place, it is impossible for the catch 
until the lid is removed. 

Should the whole outfit be tipped over during: ship- 


to come unfastened 


ment the arrangement described prevents the melted ice 
from coming in contact with the sample bottles. 

It was found on trial incubator that 6 Ib. 
of ice would keep water samples placed in this refrigera- 
tor below 10‘ 


mao«. 4A 


for 34 to 36 hours, “depending upon the 
size of the pieces of ice used in packing.” 

ReseLtrs—Of about fifty shipments to the laboratory 
by the state sanitary engineer and members of the Sur- 
vey staff, all arrived with the samples below 10° CC. Of 
101 shipments by county health officers, city engineers 
and water-works superintendents, most of these men 
never having used the outfit before, all but ten outfits 
reached the laboratory with samples below 10° C., 60 stil] 
contained some of the ice used in the original packing 
and of 34 without ice all were under 10° C. Of the ten 
outfits In condition 8 were en route 45 
hr. or more and two, which were on the road only 56 hr., 
showed, by the amount of water in the ice space, that they 
had not been properly packed. 


received poor 


A table showing for the 104 shipments the distance 
shipped, transfers en route, hours en route, maximum 
temperature at 
Lo out 


Lawrence and condition on arrival seems 
the of the authors that ‘“‘when 
properly iced this container will keep samples under 10° 
|C] for 36 hr. in the hottest weather.” 


bear conclusion 


All but some thirty of the shipments were from dis- 
tances of more than 100 miles and nearly thirty were 
from distances of more than 200 miles. More than 50 of 
the shipments were received at Lawrence on days when 
the thermometer registered a maximum of from 100 to 
105° F. and about 80 shipments came in under maximum 
temperatures of more than 90° F, 

The shipping cases were made by the 3-H. Mfg. Co., 
Lawrence, Kan., and the bottles were supplied by Bausch 
& Lomb, Rochester, N. Y. ' 
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Rules for Laying Up Idle Equipment 


Machinery used on the Panama Canal, which is now 
being retired from service, is to be handled according 
to rules published in an official circular dated Sept. 12 
and published in the Canal Record Sept. 24. 
the rules below, as they are just as useful for general 
contract equipment as for the Panama Canal machinery. 


We reprint 
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Locomotives 3oilers should be 
cleaned of all scale and foreign 
be filled with water, leaving 
barrels crude oil or a 
internal surfaces 
be put in at 
up and boiler 
to locomotive 
tives 


emptied and thoroughly 
matter. Boiler should then 
space enough for at least two 
sufficient amount of crude oil to 
of boiler and tubes. This oil 
then blow-off cock should be 
The same instructions apply 
tanks as to boilers. The front end of locomo- 
of all boilers should be’ thoroughly 
cleaned and brushed off with wire brush and given a coat of 
tar paint. This paint can be put on with a spray. The coal 
space on all locomotive tanks should be thoroughly cleaned 
and scaled and surface given a coat of tar paint. All ex- 
terior surfaces of equipment should be painted if necessary, 
using the standard grade of paint which is commonly used 
for that purpose. The jackets on all boilers should be given 
of white lead and tallow. Smoke stacks should be 
covered with sheet-iron covering made specially for this pur- 
pose. Main rods of locomotives should be disconnected and 
all bearing and bright surfaces receive a coat of white lead 
and tallow. Eccentric straps and blades should be removed 
from locomotives and placed with main rods in the cabs, 
up. The steam chest cover should be 
lifted, cylinder heads removed, and all surfaces treated with 
a coating of white lead and tallow. It will be necessary to 
remove the valves and pull pistons in order to get at the 
which should be replaced, steam chest and cylinders 
and the crossheads blocked in order to eliminate the 
of the pistons in cylinders. The air pumps and the 
feed pumps on all equipment should be opened up and sur- 
faces treated with a coat of white lead and tallow. The cap 
on engineer’s brake valve on locomotives should be lifted and 
the surfaces of the valves, ete., slushed with vaseline. All 
exterior surfaces of cab fittings should be given either a coat 
of white lead and tallow or vaseline. 
triple valves and injectors need not be 
brass. Journal box cellars on all 
wheels should well packed, also 
Steamshovels—The same general 
comotives will apply to steamshovels. All 
valves, rods, eccentric straps, “A’ frame 
to removed; shafts lifted 
surfaces doped with white lead and _ replaced. 
Boilers should stripped with lagging, and cleaned as out- 
lined for locomotive boilers. Water tanks should be taken off 
shovels, inspected, and if found in bad condition they should 
be scrapped. Roofs should be painted with tar paint; also 
coal platforms and dippers. Other parts now covered with 
oil or grease can be protected with a coat of crude oil, which 
will be sufficient protection. 
U nloaders, 
shifters 


of 
cover the 
should 


opened 


dome, 
drained. 


and fireboxes 


a coat 


and cabs boarded 


parts, 
closed, 


moving 


Interior 

treated, 

drivers and 
journal 
rules for 


surfaces of 
as they are 
engine truck 
boxes on tanks. 
the care of lo- 
engine pistons, 
collar and swing 
bearings, wear- 


be 


circle be 


from 
ing cleaned, 


be 


Cranes, Spreaders, Hoisting Engines, Tracke 
and Piledrivers—Machinery should be gone over and 
given a coat of white lead and tallow, as outlined for steam- 
shovels. 

Miscellaneous Machinery, including Shop’s Machinery and 
Tools—Air pumps and feed pumps on all equipment should 
be up and surfaces treated with a coating of white 
tallow. All bearings, journals and bright surfaces 
machinery and equipment should be given a coat of 
lead and tallow. 


opened 
lead and 
of all 
white 
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Intersecting Circular Curves with Non- 


Parallel Tangents: A Theorem 
By W. R. Horn* 


An article on “A Special Problem in Reverse Curves,” 
by Wm. C. Crosby, appeared in ENGINEERING News of 
June 26, 1913 (p. 1322). It may interest the writer of 
that article and perhaps some others to know that the 
construction there shown is a particular case of a more 
general geometrical theorem which is applicable to a 
wide range of problems involving circular curves. 

THrorEM—If AC and BC, Fig. 1, be two given 
straight lines intersecting at an angle 46, and arcs of 
circles AP, BP be drawn touching these lines at A and 
B, and intersecting in P at an angle a, then 

Angle APB =%3 (a+) 


and therefore the locus of point P for all ares intersect- 


*Executive Engineer, Indian State Railways, Madras, India. 
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ing at the same angle « is a circle passing through A and 
B, whose radius is s— oe ‘ 

2 sin } (4 + 8) 

A particular case of this theorem in which the center 
of the are BP lies on AB produced, is given in a paper 
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by Preston & Barnard in “Proceedings of the Institution 
of Civil. Engineers,” Vol. CXLYV, in which it is applied 
to the theory of railway turnouts laid with curves tan- 
gential to the switches. I may add that the general 
theorem suggested itself to me after a perusal of this 
paper. 

Proor—In Fig. 1, BE and PE are tangents to the are 
BP; AF and PF are tangents to the are AP. The angle 
EPF is a, the angle of intersection of the arcs. In the 
triangles ACD + DPB, Zs ADC and BDP are equal. 
Hence, 

LACD+ZCAD= LDPB+LDBP 
But since AF and PF are tangents to the are AP, 
LCAD= LL FPA 
Similarly, 
LDBF = 
Therefore we have 


8+ FPA=L 


LEPSB 


APB+ZLEPB 
that is 
8+ FPB— APB= 
Therefore, 
2/ APB=6+ FPPBRB— EPB=6+4+a 
APB= 3 (a + 9) 
which proves tne proposition. 

SpecraAL Cases—The theorem will hold whatever may 
be the value of the angle a, and will therefore hold when 
the two ares are tangent. In Figs. 2 and 3, two such 
cases are shown; in Fig. 2, a = zero, while in Fig. 3, 
a = two right angles. 

The case given by Mr. Crosby is shown in Fig. 4. 
In this case since the curves are reverse, the angle ¢ 
must be taken as the supplement of the angle ACB, that 
is as 180° — ACB, and a = 180°. The angle APB will, 
therefore, be 14 (360° — ACB), that is, 180° — %4 ACB. 
In all these cases (Figs. 2, 3 and 4), it is clear that the 
center of the circular locus of P lies on the circumfer- 
ence of the circle circumscribing the A ABC. 

The importance of the theorem in the theory of 
railway turnouts is well shown in the paper (re- 
ferred to above) of Preston & Barnard, and I shall con- 
clude by showing how it is to be applied to the general 
case of a crossover, which case was not treated by them. 


APB+ EPB 


A'B' and CD, C’'D’, be any two curved tracks (which 


ENGINEERING 


need not be, and are therefore not shown as concentric), 
and suppose it is desired to connect these tracks by a 
crossover with frog angles 8 on CD and on A'R’, 
‘i be the position of the frog on CD, and let E" be the 
point on the other rail of the turnout, directly opposite 


APPLICATION TO A CrossovER—In Fig. 5, let AB, 
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to £. Let E'F be the tangent at F’ to the curve CE’. 
The problem then is: to find the position P on the rail 
A’'B’ of a frog of angle «4, that a circular 
may lie evenly between it and the tangent LP. 

Take any point A’ on the rail A’’, and let A’F’ be the 
tangent at A’. Measure the angle A’F’E’, and call it ¢. 
Then by the theorem, the position of the crossing P will 
be at the intersection of the rail A’B’ with the cireum- 
1 A’ EF’ 
radius wins. 
to pass through A’ + FH’. Having thus found the po- 
sition of P, the crossover may be run by the ordinary 
methods. - 

This will, of course, afford a solution of the case of a 
crossover between two parallel curved tracks, dealt with 
in an article by R. W. Stewart in ENGINEERING News of 
May 22, 1913, (p. 1068). 


such curve 


ference of a circle of deseribed 
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Templates for Embankment Slopes 
By M. D. Ewet* 


During the building of and repairs on a dike along the 
Oswego River, I worked out and used the following 
devices in locating embankment lines. IL found these 
homemade instruments to be sufficiently accurate and a 
great saving of time. 

Fig. 1 illustrates the template used in building the 
slope originally. It was made from 1x2-in. pine strips 
nailed in the form shown. The hypotenuse or grading 
side was about 8 ft. long, and when in use was located in 
the proper position by setting the base of the templet on. 
on the top of the slope stake, which had been previously 
set in the usual manner except that the top of the stake 
instead of the base intersected the slope. The proper 
slope for the template was shown by means of a plumb 
line attached to the upper brace, falling across a mark 
on the lower one. This instrument was placed in the 
hands of the tmspector and used by him from time to 
time to check the outline of the embankment. When 
the bank was built up to nearly the limit of the template 
a new stake was set under the upper end, and the tem- 
plate raised to this position. 

After some time it was found, in this particular case, 
that the slope had been built too steep to stand properly, 


*Assistant Engineer, New York State Canals, Oswego Ca- 
nal, Fulton, N. Y. 
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and it was decided to make repairs by narrowing the top 
For this the 


Fig. 2; 1t was strips as be- 


} 


and flattening the slope. work I devised 


template shown in made of 


re, in the form of 


truss 16 ft. between supports. Each 

support was made 
adjustable in length, 
hy means of clamps 
at A and 2B, and 
graduated in feet 
and tenths from zero 
to + ft., from the bot- 
The 
chord was also eradu- 
feet 


tom up. lower 


ated in and 
tenths from 
16 ft. In use 
stake at HE 
with its 


Zero Ta 
the 
Was set 
the 
line and grade of the 
the em- 
The tem- 


top On 


shoulder ot 


eas al WIFI ITT? ENG 
/ News 


2. (ABOVE) TEMPLATE bankment, 
TrrrMing BAXK plate was then placed 
(peLow) Temptare vor tt the 


Burupina BANK SHOWN, 


FOR 
Kia, posit ion 
with the up- 

hill leg on the top of 
Clamp -L was then set so that AF equaled 
The lower chord was then brought parallel to the 


the stake F. 
monte 
finished slope as indicated by a plumb line supported at 
1 


I’, falling across a mark on the lower chord. The tem- 


plate was held m this position by the lower leg and clamp 
at 2B, In this position sections for final estimate were 


held 


distances being read directly on the lower chord. 


taken with a small rod normal to the lower chord, 


A rod 





Fig. 3. TEMPLATES FOR SETTING 
EMBANKMENT 


TRIMMING STAKES ON 


SLOPES, OswEeco CANAL 


| 
} 


) 9 
Of tess than «< It. 


} 


indicated Cut; of just 2 ft., the position 
more than 2 ft.. /7//. The template 


7 } 
Was then moved down Lhe 


or a slope Stake ; of 
hill until the upper leg stood 
nh the same position and at the same reading the lower 
ohne previously stood. The process was then repeated as 
Pret! 


times as hecessaryv to reach 


he bottom of the slope. 
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A Mold 
Mann 


for Boulder, 


for Field 
while eng 


Samples of Conerete, designed by 
neer in charge on the Albion 
small 
useful for 


dam 
herewith It 
both 
and 
Samples were 


masonry 
Colo., is shown in the 
and 
crushing In the 


view 


proved very convenient taking samples, 


intended for 


those 


testing machine 


those wanted for record samples and the like. 
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tuken as the concrete 
and 


for examination of 


came from the mixer to go 
them were later broken with a 
structure, toughness, etc. 


The mold is made of No. 18 galvanized iron. 


into the 


most of hammer 


adam, 


The cylinder 


is split and has outward-projecting lug portions at the joint, 


Moup ror FIELD SAMPLES OF CONCRETE, 6x6-IN. 
CYLINDERS 


(Used by C. V. Mann on Albion Dam.) 


which are a help in slipping on the top and 
the mold and further serve to 
side. The top and bottom rings (the latter having the mold 
bottom riveted to it) are of 1x%-in. iron. Both rings 
over the mold cylinder, fitting it snugly, and are 
kinocked off when the sample has set by tapping 
hammer. The mold is 6 in. in diameter and 6 in. long. 


bottom rings of 
make a tight joint up the 
slip 
readily 
With a 


Breaking Quarry Stone with a Cannon Ball—tIn breaking 
up masses of blasted rock at a quarry for use in the cyclo- 
pean masonry of the Farnham dam of the additional water- 
supply system of Pittsfield, Mass., the contractor, MacArthur 
Bros. & Winston, rigged up the device illustrated in the ac- 
companying photograph. The ball and 
weighed about 3000 Ib. A jerk of a from a 


cast iron 
released it 


was of 
cord 


hook attached by 
ity and 
n the operator 
informed that 
Vice on several 
Allen 
whose 
structed. ] 


wire rope to the derrick-boom. 
efliciency of its operation 
and the 
these 


The rapid- 
evidently depends largely 
circumstances, but we have been 
contractors have made use of the de- 
occasions. [Photograph and data from 
Miller, Consulting Boston, Mass., 
supervision the new water-works were con- 


Hiram Engineer, 


under 


The 


concrete 


Graphical 
arch 


Method 


design 


of Dividing the Neutral Axis in 
article by T. A. Smith 
(11, is also to be found 
Frank T. McKibben in 


described in an 
1913,. dD. 
Prot, 


in our issue of 
in the 


September 25, 


chapter on arches by 
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and 
ap- 


Plain 
previously 


faylor & “A Treatise Concrete, 
freinforced,” p. That the method had 
eared in the literature of the subject escaped the memory of 
editor in preparing Mr. Smith's article. 


Thompson's on 


554. 


the 


Fountain Drawing Pen—Our mention of a fountain drawing 
pen (Sept. 25, 1913, p. 614) leads Virgil A. Eberly, New Orleans, 
to tell of two years’ favorable experience with another foun- 
tain drawing Riefler bought at Culebra, Canal 
Zone. He 

1 am certainly surprised that your draftsmen do not know 


pen, a pen 


Says: 


of it and use it. The application of the ink is by screwing 
the piston into the hollow handle or barrel, which forces the 
ink through a tube between the nibs. The size of the tube is 
large enough to insert a ramrod (furnished with the pen) to 
clean out any dried ink. The pen thus does not depend on 
natural flow, which is always uncertain with a quickly dry- 
ing ink. Besides, the amount of ink between the nibs can be 
varied to any desired quantity at will. I would consider a 


draftsman somewhat slow who does not know of Riefler’s pen. 


| paid only $1.25 or $1.50 for this pen, as I did not have to 
pay any duty. 

We understand that the American price of similar pens is 

or $3.50. 

Cost Data on Blueprinting—Referring to an article on 
this subject in our issue of Sept. 25, p. 612, we are informed 


by the manufacturers of the blueprinting machine mentioned, 
the Revolute Machine Co., New York, that two of the ex- 
pense figures charged to the machine are in error: The cost 


of replacing the lamps (stated in the article as $16) should be 
the cost of a new glass cylinder (stated as $75) should 
be $65. 
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A Simple Latrine has been designed 
plant of the United Verde Copper 
two distinguishing features 
the trough of the 
frame covered corruguted 
with the 


the new smelter 
Clarkdale, Ariz. 
use of concrete 
(2) a light wood 
for the building 
the all 


for 
at 
the 
and 
iron 
open just below 


Coe., 
are (1) 
latrine 
sheet 


Its 
and floor 
with 


sides of the 


for 


building eaves, 





of 


foraté 


é 


LATRINE ror UNITED Verve Coprer Co., CLARKDALE. ARIZz. 


as shown by the accompanying sections. The latrine is 
about 8x20 ft. in plan, and, like the smelting plant as a 
whole, was designed by Repath & McGregor. The front wall 

the latrine is surmounted by a 2x6-in. plank, rounded 
and polished, fastened to the concrete by %-in. hook bolts. 
\lmost directly over this seat and 20 in. higher is a back 
rest, Which at the same time serves to guard against im- 
proper use of the seat. Water is constantly kept in the 
bottom of the trough, the desired ordinary water level being 
maintained by the lead trap shown in the longitudinal sec- 
tion. The water-supply to the trough is controlled by a 
valve The sides of the trough are kept wet and clean by 


continuous sprays from perforated 1-in. pipe extending along 


the top of either side of the trough. The latrine will dis- 
harge into the general sewerage system, the sewage 
from which will go to a septic tank. We are indebted to 
‘The Engineering and Mining Journal” for the original from 
which our illustration was prepared as well as for the text 
n which this note is based. We may add that both the 
latrine proper and the building which covers it are better 
uited to an Arizona climate than to one very much colder, 


nd that the open sides just beneath the eaves would not be 
tolerable where heavy wind-driven rains almost 
any day. 





may come 
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on end siightly 





NEWS 82: 


~~ 


Handling Cellar Exeavation with a Conveyor—Improved 
methods in excavating were practised in preparing the site 
for an addition to the buildings of the Deutsche Bank, Ber- 
lin, Germany. This site is on the west side of Mauer St. op- 
posite the two buildings now occupied by the bank. A bucket 
conveyor was set up on one side of the site, extending from 





HANbDLING FOUNDATION EXCAVATION WITH A CONVEYOR, 
BERLIN, GERMANY 


near 
the 


the 
dirt 


the rear of 
front. The 


lot to a 
was 


belt 
shoveled 


at 
conveyor 


sidewalk 
this 


on the 
to 


conveyor 


directly 


and the material was discharged from the apron at the street 
directly 
in 


into 
the 


wagons. The arrangement at the street can be 
adjoining view. The chute is double, 
so that either or both of two wagons can 


seen apron or 


be filled. The general contract for the 
building is held by Boswau & Knauer, 
but the excavation was sublet to the 
Metropol Ausschachtgesellschaft, who 


have patents on the conveyor machinery 


and make a business of ex- 


cavation. 


separate 


A Shear and Rivet Dia- 
gram for Railway 
) Plate-Girders 
: In 


calculations 


shear 
of 
Hange-rivet spacing are facilitated by 


detailing plate-girders, 


and determination 


J 


4 


the diagram reproduced below. [i 


Was made by Joseph Jacobs, Seattle, 
=r, Wash., 11 years ago.* This diagram, 
together with one connecting flange 

area, depth and span, covers prac- 

tically all main calculations required for railway  plate- 
eirders. i 

The diagram shown was computed for the Southern 

Pacific Co. specifications of July 1, 1900. These Jimit 


rivet bearing to 16,000 |b. per sq.in. on projected sur- 
face. Shear is limited to 9000 Ib. per sq.in., but does 
not enter into the diagram, as bearing has been as- 


sumed to govern. For shallow, thick girder-webs, double 
shear may govern, and such cases must be computed in- 
dependently. 

A diagram like this can be constructed for any other 
loading (changing only the shear curves, at the right). 
or for any other value of bearing unit-stress (ehanging 
only the rivet-spacing scales). 


somewhat similar that 


*A diagram to by G. D. Fish was 
published in our issue of Apr. 24. 1913. Mr. Jacobs’ diagram 
is handier for shear and rivet omputations, besides being 
ten years older. 
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PLATE-GIRDER SHEAR AND 
Loading: Southern Pacifie Co. Loading of 1900 specifications; 
nearly equivalent to Cooper’s E-50 loading. 
Stresses: Rivet shear 9000 lb. per sq.in. 
Rivet bearing, 16,000 lb. per sq.in. 
(Rivet spacing based on bearing.) 
Vertical Shear—Curves at right give total dead plus live 
shear at any point along the girder, for girders 20 to 100 
ft. in span. 


Area of Web—Hyperbolic curves at left give area of web, 
for given thickness (read below) and depth (read at left). 

. Flange Rivet Spacing—To find the rivet spacing at a given 
point of the girder: Read the shear from curves at right. 
Depth and thickness of web being known, tocate the curve 
of area of web (as in 2, using depth between rivet rows). 
and follow along this curve to the horizontal denoting the 
shear, as just found. Vertically above this intersection 
read on upper scale the required rivet spacing. 


Equivalent Uniform Loads on Bridges 
for Different Types of Engine 


In bridge designing, the conventionalized wheel-loads 
known as Cooper’s loadings are used very extensively, 
though heavy types of locomotive differ materially from 
the Cooper arrangement. The designer, therefore, must 
know how various engines in common use compare, in 
regard to stresses produced. This information is given 
in very useful form by three diagrams prepared by C. D. 
Purdon, Chief Engineer, St. Louis Southwestern Ry. Co., 
St. Louis, Mo. 

The diagrams Figs. 1 and 2 are drawn with span 
lengths as abscissas, and equivalent uniform loads as or- 
dinates. Ten actual engines and three Cooper loadings 
(E55, E60, E65) are represented, each by a curve. Fig. 
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RIVET-SPACING 


[ | 
| 4 | 
he | 0 
20 30 40 50 60 70 8 90 100 
Length of Girder in Feet 
DIAGRAM—JOSEPH JACOBS 


4. Limiting Position of Any Rivet Piteh—Locate curve of wet 
area (using depth between rivet rows). Follow along this 
curve to intersection with vertical denoting the given rivet 
pitch. From here follow horizontally to the shear dia- 
gram, and intersect the vertical denoting span. The in- 
clined curve at this intersection denotes tne position along 
the girder where the given spacing reaches its limit. 

5. Web Thickness for Minimum Rivet-Piteh—Intersect the 
vertical denoting minimum permissible rivet pitch with 
the horizontal denoting end shear; the area curve at this 
intersection, followed to the horizontal denoting depth 
between rivet rows gives the vertical denoting the re- 
quired web thickness. 

Where the maximum web thickness is limited, the pro- 
cedure (5) can be used to find minimum depth of web. 
NOTE: The diagram gives theoretical limiting values. De- 
tails of construction, shop practice, ete., may require thes 

values to be modified. 
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1 is based on end shear; Fig. 2 on bending moment. 

To prepare these curves, engines of various types were 
selected, on the basis of 55,000-lb. average driving-a.le 
load. The train-loading behind the engine was taken 
as 5500 Ib. per lin.ft. track (one-tenth the average driv- 
ing-axle load), so that the basis of both engine and train 
selection would correspond to Cooper’s E55 loading. 

The wheel- diagrams of the various engines used are 
sketched above the diagrams. 

The two diagrams are summarized in Fig. 3, where 
the ordinates are the Cooper equivalents, abscissas again 
being lengths of span. Since the Cooper loading which 
corresponds to a given engine loading at a particular 
span length is different for moment and for shear, the 
two values were taken from Fig. 1 and Fig. 2, and the 
higher one used for Fig. 3. 
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A Convenient Earthwork Table 
By Puitie B. Hin.* 

A great earthwork tables have been published. 
but a careful search has failed to reveal a table just like 
the one accompanying this article. The table and the 
figures illustrating its use are self-explanatory. By means 
of the table the yardage for level cuts and fills mav be 
obtained very quickly, 


*Of Lund & 


many 


Hill, Consulting Engineers, Little Rock, Ark. 
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The quantities have been carried out to 100ths in order 
that the quantities may be estimated closer than the 
nearest cu.yd. if Most this char- 
acter give quantities to the nearest cu.yd. only. |The 
part of the table 1 to 1.9 has been omitted for want 
of space, but the quantities may be quickly supplied by 
taking one-half the corresponding quantities for 2 to 3 
ft. in the “width column and 14 the quantities 
in the column. | 
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“slopes” 
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EARTHWORK TABLE—CUBIC YARDS PER 100 FEET, LEVEL SURFACE 
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October 23, 


Annual Meeting of the American 
Foundrymen’s Association and 
the American Institute of 
Metals 


The 18th annual convention of the American Found- 
rymen’s Association was held at the La Salle Hotel, Chi- 
cago, Oct. 13 to 16, and in connection with it there were 
joint and separate meetings of the American Institute of 
Metals. The registered attendance aggregated over 600. 
An extensive exhibit of foundry and metal-working ma- 
chinery and appliances was arranged in the pavilion of 
the stock-yards, and this attracted a large attendance. 

Many of the papers dealt with matters of practical 
foundry work and with modern ideas of business man- 
agement in manufacturing enterprises, but there were a 
number of papers relating to engineering and metallur- 
vical subjects. 


AMERICAN FOUNDRYMEN’S ASSOCIATION 


Cast Sreet—Steel casting was dealt with from dif- 
ferent points of view, and a paper by Mr. Hiorth (Chris- 
tiania, Norway) described “The Electric Induction Fur- 
nace and its use in the Manufacture of Steel,’ the de- 
scription relating entirely to the Hiorth furnace. A 
paper “Electric Steel by EF. T. Snyder 
(Chicago), showed that there is an increasing use of 
electric furnaces for melting stec] 
The steel costs less to manufacture and is of better qual- 
ity than that made in fuel-furnaces, the improved qual- 
ity being primarily in the higher resistance to loads sud- 
denly applied. It is specially advantageous, therefore, 
for parts subject to shock. 

Castings of “electric” steel stand two and three times 
the number of drop-test blows required to break fuel- 
melted steel, while the tensile strength of the former 
is 5000 to 10,000 Ib. higher than the latter, both having 
the same carbon content. The “electric” steel ean read- 
ilv be made very hot, so that thin sections can be poured 
with satisfactory results. The steel is quieter in’ the 
ladle, and is less liable to blow-holes, but has greater 
shrinkage than crucible or converter steel. As a rule, 
foundries using this process melt cold scrap in the fur- 
hace instead of refining melted iron from a cupola, the 
former method being the cheaper. The electric process 
is specially adapted for making alloy steels. A paper 
on-electric furnaces for brass foundries was presented. 

A paper by J. Hl. Ploehn (Davenport. lowa), dealt 
with “Openhearth Furnace Design and Manipulation as 
Adopted for Foundry Work.” and one by W. M. Carr 
(Erie, Penn.), gave some observations on “Miniature or 
Detachable Openhearth Furnaces.” This latter paper 
gave the results of three years’ experience with such fur- 
haces of 1 to 214-tons capacity per heat. The furnace is 
cylindrical, and can be detached from the flue connec- 
tions, being then handled by a crane and moved from 
mold to mold while the contents are tapped directly into 
the molds (no ladle being used). A paper by R. A. Bull 
(Granite City, Tll.), discussed “Difficulties in Pouring 
Steel Castings.” and one by E. R. (Granite 


on Castings.” 


for small castings. 


Swanson 


City, Hl.), discussed “The Pattern Shop, with Relation 
to the Steel Foundry.” 

Cast Tron—In a paper on “Cast Tron Specifications 
and Inspection,” R. 


S. McPherran (Milwaukee) advo- 
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cated greater uniformity as to size of test bars and spec- 


ified breaking-loads. He questioned the general use 0! 
the term semi-stecl for cast iron having varying per- 
centages of steel scrap added in the cupola. A study of 
“Gray lron for Motor Car Castings” was read by H. B. 
Swan (Detroit), who showed a number of interesting 
micro-photographs of different grades of tron, and Robert 
Crawford (Detroit) had a short paper on “Automobile 
Cylinder The of 


Grained was discussed in a paper by 


Founding.” manufacture ‘jose- 


Soft Cast-lron” 


John J. Porter (Staunton, Va.); he pointed out that 
for machine work there is a demand for tron which js 
both soft and close-grained, and while it is true that 
close-grain goes generally with a very hard iron, it Js 


possible to obtain the desired combination. 

MALLEABLE IroxN—This material 
able attention, and in a paper on “Malleable Troubles,” 
Dr. Moldenke (Watchung, N. J.), reviewed some of the 
special difficulties in this branch of the industry. <A 
fengthy paper by EK. L. Leasman (Boscobel, Wis.), pre- 
sented a study of “The Annealing Process for Malleable 
Castings,” accompanied by several micro-photographs, 
and one by P. Rodigin (Russia) gave the results of a 
number of tests in adding various alloy elements to the 


received consid r- 


iron, 

Founpry AND Furnace Work—There is still 
opportunity for improvement in cupola work, and Dr. 
Moldenke had a paper on “Rational Cupola Melting 
Practice,” as well as one on “The Centrifugal Blower for 
Foundry Use.” 


much 


This tvpe of blower is more efficient but 
more expensive, and is best adapted for foundries using 
the continuous melting process. It has been applied to 
a very limited extent as yet. A paper by A. W. Belden 
(U.S. Bureau of Mines) on “Foundry-Cupola Gases and 
Temperatures” was a reprint of a bulletin covering in- 
In a paper on “Compressed Air 
) P. Murray (East Cam- 
bridge, Mass.), a review was given of the various appli- 


vestigations on this line. 
as a Foundry Necessity.” by A. 


cations of compressed-air for hoists, elevation, molding 


machines, sand screens, rammers, hand tools, spraying 


devices and blast apparatus, etc. Different forms of com- 
pressors were described also. 

PULVERIZED FOR FuerNACES—An_ interesting 
paper by W.S. (New York) dealt with “The 
Use of Powdered Coal as Fuel.” This stated that plants 
have been installed capable of handling 240 tons per day, 


COAL 
Quigley 


and larger plants now being installed can mill, distribute 


and burn 740 tons per day. These are for metallurgical 


furnaces for puddling, reheating, pipe welding, anneal- 
ing, openhearth, ete. The coal must be very dry, with 


over 0.5% moisture, and of such fineness that 93. to 
100-mesh to © will 


sieve. A forge-shop furnace formerly 


hot 


V5Y will Steve ana Ss) Q5f 


200-mesh 


pass a 
pass a 
requiring 650 |b. of bituminous coal per hour now con- 
sumes only 350 |b. of pulverized coal and heats the work 
20% quicker. The cost of installation of a pulverized- 
coal plant was said to be less than that of a producer-gas 
plant. 


AMERICAN INSTITUTE OF METALS 


At the opening meeting of this association, the work 
of the U. S. Bureau of Standards in regard to ferrous 
and nonferrous metals was outlined by Dr. G. K. Burgess. 
an abstract of whose paper appears elsewhere in this is- 
sue. A brief paper by L. C. Parsons reviewed the work 
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of the bureau in regard to nonferrous alloys. Dr. Bur- 
vess discussed the nomenclature of such alloys, and dep- 


recated the use such 


of personal or coined mames or 
incaningless terms as “manganese-bronze.” 

A paper on “The Boiling of Metals,’ by Joseph W. 
Richards, discussed the boiling or vaporization of metals, 
and the condensation of metallic vapors to metal. Other 
papers dealt with brass foundries. One of these (by E. 
tr. Bulmahn) related to the advantages of producer-gas 
furnaces for such foundries, while another (by G. H. 
Clamer and Car! Hering) described the Hering el 
furnace for melting brass. 


ectric 
In addition, there were papers 
on scientific management of foundries and other plants. 


*2 


Flood Protection for Lima, O.; En- 
gineers’ Recommendations 


A report on protective work at Lima, Ohio, to protect 
the city against inundation by the @ttawa River, has been 
made by the W. J. 
of Toledo, Ohio. The report recommends extensive chan- 
nel enlargement and correction work. We abstract some 
of its essential contents in the following: 

FLoop oF Marcu, 1913—From the rainfall record, the 
engineers adopt the figure of 8.75 in. as the total rainfall 
for five days, Mar. 23 to 27, 1913, and of this they take 
3.40 in. as having fallen in the 24 hr. of Mar. 25. These 
figures are the actual averages for six observation points 
of the Weather Bureau, from Lima to Pellefontaine. 

The Ottawa River has a drainage area above the Penn- 
sylvania R.R. bridge at Lima of 140 sq.mi. From com- 
parisons with flood figures for other drainage areas, ac- 
cording to older observations, a figure of 90 cu.ft. per 
sec. per sq.mi. is assumed for this territory, giving a total 
discharge of 12,600 cu.ft. per sec. at Lima. On _ the 
basis of three different runoff formulas, a flood discharge 
of 12,000 cu.ft. per sec. is obtained, corresponding to 
85.6 cu.ft. per sec. per sq.mi. Again, assuming that the 
total rainfall of 3.4 in. on Mar. 25, ran off, evenly dis- 
tributed over the whole day, a discharge of 12,800 cu.ft. 
per sec. fs obtained. It is concluded that the actual max- 
imum discharge of the Ottawa at Lima during the March 
flood was 12,000 cu.ft. per see. 

Further, the engineers design their work for this ea- 
pacity, thus tacitly assuming that no greater discharge 
need be anticipated. 


Sherman Co., Consulting Engineers, 


VeLociry or FLtow—The engineers compute a flow ve- 
locity, during the 1913 flood, of 7.89 ft. per sec., based 
on Hutter’s formula, with a surface slope of 0.00107. 
They proposed to limit the velocity to 6 ft. per sec.—pre- 


sumably to avoid scour—and they state that they de- 
signed their proposed improvements accordingly. 

With the 12,000-ft. discharge and a 6-ft. flow velocity, 
a waterway of 2000 sq.ft. is required. This the engineers 
proceed to provide in an enlarged channel; at the same 
time, however, they propose to improve the river not only 
in width and depth, but also in slope, by designing var- 
ious cutoffs and by removing reefs or bars, with the effect 
of equalizing and increasing the slope.* 

CHANNEL Wipentnc—With a view to limiting the 
amount of property taken, the engineers decide in favor 

*The fact that with cleared and straightened river chan- 
nel, and with deeper slope, a higher velocity of flow ought 
to result, is not mentioned in the report. Apparently the en- 
gineers consider that extreme floods in the improved channel 


will not flow faster than 6 ft. per sec., though the March 
flood had a velocity of 7.89. 
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of a channel 125 ft. wide on bottom and 16 ft. in depth. 
The sides of the channel are to be formed by levees with 
2:1 or 3:1 waterside slope, except that in the central 
area of the city, to avoid encroaching on the valuable ad- 
joining property, concrete retaining-walls are to be con- 
structed. A bridge clearance of 2 to 3 ft. is provided for. 
The bottom of the regulated channel] is to be shaped con- 
cave, with center + ft. lower than the sides, to handle 
the dry-weather flow. The river in future is not to carry 
domestic and manufacturing sewage, however, as this is 
to be handled by a collector and disposal system, leaving 
only the storm water to go into the river. 

The course of the river is in rock for a good part of 
its length. The downstream half of the work, being in 
earth, it is expected to excavate by dredging. 

Bripge ReconstrectioN—Most of the bridges cross- 
ing the river in and near the city must be reconstructed, 
a; they give an average waterway of only 1000 sq.ft. and 
the improvement is to be for double that area. Detail 
recommendations for the several bridges are made in the 
report. 

Levees—The river channel, as improved, will be leveed 
along nearly the whole length of 8-9 mi. under consad- 
eration. The levee is designed with a top width of 16 
ft. (allowing several feet for wear and wash) and side 
slopes of either 2:1 or (as recommended by the U. §. 
Engineers) 3:1. The total width of land occupied by 
the improved channel over outside slopes of levees will 
he 225 to 300 ft., as compared with about 100 ft. for the 
width occupied by the river at present. The difference 
will have to be acquired, except where it is ceded by the 
owners, Which is likely to be the case at a good number 
of points. 

In certain parts of the city a boulevard, and at one 
point a railway siding, is to occupy the top of the levee. 

RerarininG WaLt—A total length of 10,100 ft. of re- 
inforced-concrete retaining-wall is to be constructed, 
5100 ft. on the left bank and 5000 ft. on the right bank. 

River SrrAIGHTENING—In the 8-mile length of river 
considered, a number of cutoffs of curves are planned. 
They give a total saving of 12,000 ft. or 2.3 miles of dis- 
ance, as compared with the present course of the river. 

In connection with this work, the river is to be dredged 
and excavated for uniform slope of bottom, the present 
slope being very uneven, with ridges and pocekts. 

Low-Warer ReeimEN—To pond the water in low- 
water periods, two movable dams are projected, one at 
Collett St. bridge and the other at Main St. bridge. They 
are to be 6 ft. high, sufficient to flood the river for the 
entire distance from Collett St. to North St., about » 
miles. Vertical-lift dams are proposed. 

Costs—For the entire section of river studied, a length 
of 9.5 mi. by the present channel (7.2 mi. by the proposed 
corrected channel), the cost is $1,172,000, with 3:1 
waterside slopes to the levees. Various subdivisions of 
the work can of course be constructed successively, and 
this is recommended. 


os 
ve 


The largest Conveyor Belts in the world, it is claimed, are 
being built by the Perdriau Rubber Co., Ltd., of Sydney, 
N. S. W., for a coal-loading plant at Fort Kembla. The belts 
are being made after specifications of the Public Works De- 
partment; each is approximately 1650 ft. long and will weigh 
12 tons, being made up of seven-ply rubber and cotton in 
one continuous length, without joints, 36 in. wide. When 
rolled each belt will be too large to pass through the rail- 
way tunnels on the way to the port. The conveyor will carry 
coal about 1600 ft. at a rate of 1000 tons an hour. 
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The Prospects of State Highway Ad- 
ministration in New York 


With the news of the impeachment and removal from 
olfice of Governor Sulzer, of New York, one of the first 
questions which occurred to many engineers was whether 
the change in administration in the State would mean 
another voleanic upheaval in the New York State high- 
way organization. 

As many of our readers will recall, the New York 
State highway work, after being handled in a more or less 
chaotic manner during the earlier years of activity, was 
put in the hands of a non-partisan State Commission by 
a law passed in the administration of Governor Hughes. 
[In the succeeding administration of Governor Dix this 
law was repealed, and an entirely new set of men were 
placed in charge of the highway work with results which 
engineers familiar with the conditions generally agree 
are most deplorable from the standpoint of the taxpay- 
ers and the users of the roads. 

Governor Sulzer’s administration is at least to be given 
the eredit of placing the State highway work in charge 
of John N. Carlisle, an officer who appears to have made 
an honest effort to establish the work on an efficient and 
Elsewhere in this issue is reported the 
districting of the State and the assignment to the va- 
rious districts of engineers selected under civil service 
rules. The time available since the first of the year. 
however, has been sufficient for Mr. Carlisle and his as- 
sociates to do little more than reorganize their depart- 
ment and put it in shape for work. Whatever criticisms 
may be made concerning the present organization, it 
will certainly be agreed that it is far better for the tax- 
payers of New York that this organization should go 
ahead with the work of state highway construction and 
repair rather than that another revolutionary change 
should be inaugurated and a new set of officials be in- 
stalled to learn the whole business over again. The un- 
fortunate results of the last preceding change are still 
well remembered. 


economical basis. 


[It is, therefore, of much interest to the engineering 
profession and to all interested in highway work to know 
that in all probability the organization created under 
Mr. Carlisle will be permitted to proceed with the work 
it has undertaken. It is to be noted that Commissioner 
Carlisle holds office by virtue of a law passed by the pres- 
ent New York Legislature which makes him secure in the 
tenure of his position for’a term of years, subject only 
to removal under charges. More than this, however, 
there is reason to believe that in the efficient and honest 
conduct of his department Commissioner Carlisle will 
have the support of the new Governor of the State, Hon. 
Martin H. Glynn, who succeeded to the office on the re- 
tirement of Gov. Sulzer. Those who know the vicissi- 
tudes to which New York’s famous $50,000,000 of good- 
road construction has been subject in the past, will ap- 
preciate the importance of this news. 
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The Life of Supports for Large 
Wood-Stave Pipe 


The use of wood-stave pipes for penstocks and other 
conduits, we believe, has been fully as satisfactory as was 
expected when we its marked 
20 years ago. It was logical then to expect that the 
staves would be nearly as immune from the attack of rot 
as submerged wood, and today even the most conserva- 


noted increase over 


tive engineers concede a minimum life for a stave pipe 
which is continually filled with water under pressure, 
at about a quarter century. However, the very seep- 
age of water which tends to promote long life of the 
pipe, is unfavorable to the life of most rigid supports, in 
those cases where the pipe cannot rest on an earth bed. 
Good examples of the need of such supporting structures 
are seen in the case of the 1314-ft. wood-stave pipe of the 
White Salmon River work, described in our issue of Oct. 
9, and the semicircular wood-stave flume at the Punt- 
ledge River development, described in this issue. There 
is some experience to warrant the expectation that, under 
conditions similar to those of the two projects named, 
the supports will last about ten years, the maintenance 
costs running ap rather rapidly in the last three or four 
years of this period. We know of some engineers who 
have employed wood supports for conduits to reduce the 
investment costs in the early years of struggling develop- 
ments, expecting to replace them with more permanent 
substructures (like concrete) when renewal becomes im- 
perative, and when presumably the projects will have se- 
cured a sound commercial footing. In all such 
the original designers need to keep in mind the possibility 
of piecemeal renlacement. 


Cases, 


2 
ve 


A Difficult Point in the Railway 
Valuation Law 


In commenting on the Federal Railway Valuation law 
at the time of its enactment last March, we strongly crit- 
icized those features of the law which require the ‘un- 
earthing of past records to ascertain the original cost 
of construction and all the past financial transactions 
with reference to the property. We have recently re- 
W. W. Gruber, a railway engineer of Cin- 
cinnati, a letter in which he sets forth his experience 
in actually carrying out an investigation of this sort for 
a short line of railway. We print his letter as follows: 

An article in a recent issue of 
in the valuation of 
Commission the 
mind a piece of 
took to do 
office of the 
Railroad 

This 
miles of side 
cluding shops and 
the general 
that he might 
Commission might 


ceived from 


your journal, stating that 
the Interstate Commerce 
is to be ascertained, brought to 
nature that the writer under- 
while employed in the 
Maintenance of Way of a Terminal 
middle West. 

miles of main line 
180 acres of 
the 
have 
furnish 


also to 


railroads by 
original cost 
work of this 
than a 
Engineer of 
company in the 
company had 15 
track, and about 
other facilities, 
desired to 


less vear ago, 


and about 50 


real estate in- 


original cost of which 
detail 
the 
on 


manager 
be in position to 
ask for, 


prepared in 


any information 


and serve as a check 
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Instructions to this effect 
call upon 
information 
This 
were fo 
late! 


make. 
with 


might 
Writer 
various 


any Valuation they 


were given to the orders to the ac- 


countants of the offices for any needed. 

First to be considered 
by ubout 250 
that 
There 


trustees all 


was real estate. was covered 


deeds, several of which 


had 
were 


pieces of 


property been bought, sold and again pur- 


chased also receivership deeds and deeds to, 


work tedious 


were all 


tending to make the 
These 
Very competent 
service of the 
office 
miliar 


and by, 
and 
ovel 


more 


uncertain. conditions carefully 
who had 


years in the 


gone 
with a accountant been in the 
humber of 
and 

from the 
attic and 

kept and the remains of the 


construction of the 


company a Treasur- 


er’s and other positions, who was 


latest, 


storeroom, 


perfectly fa- 
back to the 
Where the 


With the various files 
bundles in the 
had been 


time of the 


dust-covered 
out-of-date 
files 


records 


from the road were 
stored. 

From about 1901 to date, the desired information was very 
obtuined from records in the office and 
previously covering this period. The 
next step was to look through the old files above mentioned, 
from which fully 50° of the number of deeds had to be ac- 


counted for, as no record 


easily Treasurer's 


from reports prepared 


was ever kept of the transactions 
of earlier days other than the old letters, vouchers, receipts, 
etc., which With various other papers tied 
in bundles marked with the period they covered. tive 
or six 
than 20 vouchers 
ever, did not represent the 
by that many decds. It 
made only in part payment 
way of determining 
Most of the 
payments had 
payment 


were mixed and 
Afte) 
atmosphere, 
found. These, 
property represented 
some of them 


days work in a dusty germ-laden 
letters had 
eost of the 
that 


most 


less 
and been how- 
was found 
and in 
When all the 
vouchers 


were 
cases there 
had 
other 
was 


one or 


was no 
found, 
methods of 
found 
two 


parts been 


were missing or 
used. 


had 


shares of stock. 


been Correspondence show- 


ing that been made, in 
least bs 


trustees o1 


causes at 
Other deeds were made in favor of 
officials who in turn paid the grantor, later mak- 
ing a deed in favor of the company “for $1 and 
sideration.” 


other con- 


After practically a week’s work we had accounted for not 
more than 15% of the 125 parcels of property of 
had to find the original cost from these old 
these were unsatisfactory and unreliable. 
could do no and 


which we 
and 
It was evident we 
informed the Manager 
convinced him that finding 
from original records was not feasible. 


files, even 
therefore we 
of the results of our search; and 
the first cost 


mere 


Now that we encountered such obstacles in the matter of 
real estate, where we had before us just the definite thing of 
which we were trying to find the 
to be how much 
original cost of track 
ete., and of the largest 
there are no 


original cost, it 
more difficult it would be to find the 
material, bridyes, equip- 
item of all, 
quantities to 
one in when all items have been accounted 
for, as we had when trying to get the real estate cost. 
Should the expert eXamine every letter, 
report or record in these old files, he could draw few, if any, 
reliable original first 
there were many irregularities in keeping accounts and sec- 
ond there are so many papers missing that the final 
eould not even be 


is plainly 
seen 
buildings, 
viz., 
for, or to 


ment, labor, where 


known account guide 


knowing these 


most accountant 


conclusions as to costs. In the place 
results 
considered approximate. 

That company uptodate 
their accounting, and now modern railroad 
methods as far as their needs demand, the writer is certain, 
as he has compared with used by one of our 
large trunk he was employed for several 
previously. 

This company 
are trifling in 
ways. 


this used 


system of 


reasonably methods in 


uses 
them methods 
lines where years 
is less than 30 years old and its properties 
size compared to one of the trunk-line rail- 
that most trunk-line 
three times as old, and 
that 


circumstances, 


Considering railways are two or 
that they are made up of numerous 
were built at various times and under dif- 


when systemati- 


small roads 
ferent accounts 
cally further that these roads kept their 
records no more carefully and probably 
than 
doubt 


were not as 
Kept as today, and 
made no more effort 
did, 


numerous 


to preserve them this Terminal Railway Company 
many files were lost in the 
and many facts 
minds of the construction -taking 
all these facts into consideration the writer fails to see how 
the first cost of railroads can be obtained 
mate 


While beyond a 


changes of ownership 


except in the 


were never recorded 


engineers 
with even approxi- 
accuracy. 

It is a well established principle of law that no statute 
ean compel the performance of an impossible task. The 
insertion of a few words by those who drafted the Fed- 


eral Valuation law requiring the ascertainment of the 
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original cost of railway property may perhaps compel the 
expenditure of hundreds of thousands or even millions 
of dollars’ worth of time in useless searches; but it can- 
Bven 
if this information could be obtained, it would, in our 


hot possibly accomplish the end which was sought. 


opinion, have little or no pertinent value in connection 
with the question which the Federal Valuation Board 
has to determine, viz., the present value of the railways’ 


physical property. There are two alternatives: either 


Congress should, at its next session, amend the Valuation 
Law, striking out all the clauses which require the at- 
tempted unearthing of past history, or else the Federal 
Valuation Board will have quietly to ignore this require- 


ment of the law and defend its action on the ground that 
the requirement was impossible of fulfillment. 
+2 


ve 


Water-Purification Progress at St. Louis 

In 1866, the late James P. Kirkwood, a noted water- 
works engineer in his day, speut some months in Europe 
on behalf of the City of St. Louis, Mo., with instructions 
(dated Dec. 11, 1865) to “inform himself in’ regard 
to the best process in use for clarifying river waters used 
for the supply of cities, whether by deposition alone, or 
by deposition and filtration combined * * so that 
this Board may be able to appreciate how far the same 
and the same or similar combinations of 
materials, are likely to be adaptable to the purifying of 
the Mississippi water at St. Louis.” In a report which 
was published in book form in 1869 with the title, “The 
Purification of River Waters,” and which for many years 


mechanisms, 


was the only book on filtration in the English language, 
so far as we know, Mr. Wirkwood recommended that St. 
Louis adopt sedimentation and slow sand filtration. The 
city went no further than to build settling reservoirs at 
that time and for some thirty-five years did nothing else 
to improve the, character of its water except to shift the 
intake from the Mississippi to the Missouri River and 
Since 1901 the 
eficiency of the sedimentation basins, both as to turbid- 
ity and bacteria removal, has been increased by the use of 
sulphate of alumina as a coagulant. 


provide added means of sedimentation. 


The ever-increasing water consumption and the con- 
stant rise in potable water standards in this country has 
at last led St. Louis to enter upon the construction of 
water filters. These filters are described and the events 
leading up to them are outlined elsewhere in this issue 
by Kdward KK. Wall, water commissioner of St. Louis. 

The vast difference between the filters which Mr. Kirk- 
wood recommended St. Louis to build and those now 
under construction by that city afford striking testimony 
to the remarkable changes in water-supply engineering 
Which have taken place in the past half century. In 
place of the vast area for the filters themselves and the 
small army of men which would have been required to 
clean them were St. Louis now dependent on filters of 
the type recommended by Mr. Kirkwood, the new filter 
plant will occupy a relatively small area and will be op- 
erated by a few men, aided by a number of efficient me- 
chanical devices. 

At the same time it is highly interesting to note that 
in broad general features of design and operation the 
same type of filters recommended by Mr. Kirkwood 
nearly fifty vears ago are still in use throughout the civi- 
lized world, treating hundreds of millions of gallons of 
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water a day, all told, and giving most excellent results— 
but not, again broadly speaking, treating such water as 
the Missouri River at St. Louis; at least not doing it 
unaided, or aided by simple sedimentation alone. 

Although Mr. Kirkwood recommended the best type of 
‘filters then available the operavion of that type at St. 
Louis, as we now know full well, would have been at- 
tended with serious difficulties at frequent intervals of 
highly turbid water, even with more settling reservoir 
capacity than the city would have felt itself able to pro- 
vide at that time. 

lt is the mechanical filter, with its ready means of 
washing and also its great ally, coagulation, which has 
made physically and financially practicable the clarifica- 
tion of such highly turbid waters as the Missouri, while 
at the same time practically eliminating color and bac- 
teria, When such elimination is needed. In addition to 
all this, St. Louis now has chlorination at its command 
as an added safeguard against bacterial infection. We 
understand that this process will be used at St. Louis, 
and that liquid chlorine instead of hypochlorite will be 
employed. 

To what extent the people or public officials of St. 
Louis realized that sand filters, even aided 
hy sedimentation, would be seriously overburdened in 
dealing with such waters as the Mississippi or the SLis- 


slow when 


souri we cannot say.* For one reason or another, but 
probably more through inertia than anything else, the 
city did not live up to its light, or, in other words, did 
not follow the best engineering advice which it sought 
and secured. 

Whatever excuses there may have been in the past for 
the failure of St. Louis to live up to its light, the city 
is now to be congratulated for having at last taken the 
final step which will place it in the rapidly growing sis- 
terhood of cities which enjoy the comfort, convenience 
and safety of an ample supply of clear, colorless, germ- 
free water. 


Should Fees Be Charged for the Use 
of Plans by. Contractors Estimat- 
ing on Work? 


The Exeeutive Committee of the General Contractors’ 
Association of New York City, on Aug. 6, adopted the 
following resolutions : 


Whereas, certain architectural and engineering firms 
corporations have instituted a practice of charging a fee 
the use of plans for estimating, and 


and 
for 


Whereas, a practice has arisen of supplying an insufficient 
number of plans for the execution of a contract, and charging 


the contractor a fee for additional sets necessary for the 
completion of his contract, and 

Whereas, certain private individuals have instituted the 
practice of requiring a certified check to be deposited with 


estimates, 
Resolved, that the General Contractors’ Association is op- 


posed to the practice of paying for the use of plans for the 
purpose of estimating, and, except in the case of public work, 
its members should refuse to make any payment for the 


privilege of estimating, whether under the guise of a 

paying the cost of blueprinting, or otherwise, and 
Resolved, that the General Contractors’ Association is like- 

wise opposed to the practice of making a charge for additional 


deposit, 


*In a foot note to his report, dated April, 
wood stated that the 
has been expressed, 
important.” 


1869, 
Louis, so 
consider 


Mr. Kirk- 
far as it 
filtration 


“public mind of St. 
does not yet seem to 
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Sets of drawings necessary for the carrying out of a contract, 


and its members should refuse to make any payment fo) 
additional drawings or specifications except when drawings 
are actually lost or destroyed, and 

Resolved, that members of the General Contractors’ Asso- 


the of 
to deposit 


ciation except in work where required Db) 


law, should 
with 


CASt 


public 


refuse certified checks or other securi- 


ties their estimates. 


The point of view from which an engineer should view 
the questions raised by the above resolutions is the point 
of view of his chent’s interest. Is it or is it 
interest of the chent to charge a fee for the set of pias 


not for the 
necessary for a contractor to use in order to prepare a 
close and careful estimate of the work on which he desires 
to bid? In public work, the letting of which is governed 
hy statute, it 
plans free to any bona fide bidder. 


is the general practice to furnish sets of 
Where 
charged, they are as a rule made nominal, merely to shut 


fees are 
out those who desire to secure sets of plans for other pur- 
poses than bidding; or it is often the practice to make the 
fee merely a deposit, to be returned when a bena fide bid 
is filed. 

_ Phe sound and valid reason for this practice on public 
work is that the work must be open to free competition, 
and that the charging of a fee for plans tends to dis- 
The practice of requir- 
ing a certified check to accompany a bid is, of course, to 
This 


is not necessary, however, in the letting of private con- 


courage the submission of bids. 
prevent deposit of bids by irresponsible parties. 


tracts where the principal or his engineer in Jetting a 
contract: knows or ascertain whether 
mitted are bona fide. by responsible firms, and can diseard 
bids from an irresponsible fitm without any formality. 
‘l'o require every bidder to submit a certified cheek with 
his bid on a private contract, means the tying up of the 
banking 
tracting firms for a period of perhaps a week or even a 
month while the bids are being considered and the award 
made. Further, misuse of such certified cheeks by the 
private parties receiving bids is always a possibility. We 


can the bids sub- 


funds of perhaps a dozen or a score of con- 


see, therefore, no good reason why such deposits should be 
required, 

As for charging a fee for the use of plans required by 
bona fide bidders for estimating, it seems to us that there 
are few cases where the charging of such a fee will work 
in the long run to the interest of the party letting the 
contract. A good way to meet the situation where the 
detail plans involved in the work are exceedingly elab- 
orate and expensive is to open the plans to inspection 
and study by contractors and their engineers in the office 
of the engineer In charge of the work. This can well be 
supplemented by preparing general specifications and 
general plans which can be cheaply reproduced in quan- 
tities by the phototype process and furnished free to any 
contractor who desires to look over the work in a pre- 
liminary way to decide whether he wishes to submit a 
bid. 

We believe a little careful study of this matter by engi- 
neers will enable them to solve this problem to the ads 
vantage of both their chents and the contracting fra- 
ternity. It is no doubt true that a large expense is often 
incurred in making numerous sets of large blueprints 
for the supply of a large number of bidders on contract 
work. To charge a fee for these prints, however, simply 
distributes this burden to a number of contractors. only 
one of whom receives any return from the expenditure. | 
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LETTERS TO 


ELLER 


The Need for Proper Inspection of 
Sewer Connections 


Sir—From the imstallation of its first Vers In T895- 
6 until last March this town allowed any person to lay 
house connections, subject LO rules laid down Iyy the dle- 
partment and subject also to a more or less perfunctors 
inspection for which a fee of $2 was charged, the in- 
many this 


ridiculously low figure to secure the services of a care- 


spector receiving the same. In Cases Was a 
ful and competent inspector and since the town began, 
dating some time in April, 1913. to do the work itself, at 
cost. to the abutter, there have been some corroborations 
of the need of a change. 

One such came to light within a week. A connection 
which had been troublesome was uncovered, when it Was 
found that some of the pipes were far enough apart at 
The 
plausible explanation is, it would seem, that backfilling 
was carried too far before the cement was sufficiently set. 


the joints to permit the insertion of one’s finger. 


The soil is very wet in wet times, and was consequently 
heavy and slippery and tended to slide toward the house 
end of the trneh, carrying the pipe with it. 

Very likely others of your readers have seen similar 
cases; it serves to emphasize more strongly the impor- 
tance of rigid enforcement of specifications as to all de- 
tails in this line of work. 

NorMANn M. PAu, 
Board ot Sewer 
Oct. 16, 1915. 


Clerk, 


Mass., 


Commissioners. 
airhaven, 


o* 
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Purification of Panama Water- 
Supplies 


The 


Sir—I have read with much interest the article on 
“Panama Water-Supply and Purification Systems,” im 
1913. Permit me to say that the 
article gives too much credit to the air treatment in com- 
paring the plants at Agua Clara and Mt. Hope. The 
air treatment is absolutely necessary to the reduction of 


your issue of Oct. 2, 


odors, hevond which its usefulness is doubtful except 
when treating the lower lavers of reservoir water, which 
is an expensive expermment. 
There are several things to be considered in eompar- 
First the type of filters: a gravity 
filter against a pressure filter through which the water 


me these two plants, 


is forced by a reciprocating pump at 70 tb. and with a 
loss running up to & or LO tb. 


The pulsations of the 


pump are very noticeable in the filter building. The age 


of the reservoirs has no small effect and despite the prox- 
imity of the two watersheds there is considerable differ- 
. The mix- 
difference, 


ence in the characteristics of the two waters. 
important 
that at Gatun being much more efficient. 


ing arrangements present a very 
instant and violent. 
The delay of a second or two between application and 


chemicals with these waters must be 
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mixing prevents the proper precipitation from taking 
place. Small successive doses are without effect as to co- 
agulation. 

By treating separate volumes of water with different 
quantities of sulphate of alumina, we find that complete 
precipitation is produced by a dose 0.1 grain per gal. 
greater than a dose which produces absolutely mo  pre- 
cipitate. This minimum effective dose reduces the color 
in Brazos water to approximately 10° p.p.m., the mini- 
mum dose. 

My theory of the low-alkalinity consumption by aluim- 
inum sulphate is that the chemical, although an acid 
salt, is absorbed, to some extent, in the nature of a mor- 
dant by the vegetable coloring matter. 

Of the condition of the iron IT may say that Brazos 
water was cialized on June 11, 1909, when in its worst 
condition, ‘The total iron (Fe) was 3.4 p.p.m., of which 
2 p.p.m. passed the dializer and 1.4 p.p.m. were retained. 

The preliminary treatment plant described as at Mt. 
Hope, is not at Mt. Hope but was a temporary plant 
built in an emergency on my recommendation at Cocoli, 
on the opposite side of the Isthmus. 

The Mt. Hope preliminary plant consists of duplicate 
concrete tanks, float tank, and a_ -100,000-gal. 
basin having 20 sides and divided into eight compart- 
ments. 


storage 


The water takes a course similar to a figure 8, 
being thrown alternately to the center wall and the out- 
side wall to increase the length of its course. The inlet 
and outlet are within two feet of each other. 

The chemical feed is entirely by gravity both at Cocoli 
and Mt. Hope. The chemical is weighed and put into the 
old pressure solution tanks and a stream of water under 
pressure Is passed through the tanks, discharging into 
the elevated storage tanks through 114-in. copper pipe. 
The solution is readily effected and the flow of water con- 
tinued up to a predetermined the 
tanks. 


volume in storage 
This system might be useful in many plants as it does 
It was 
first used, so far as [ am aware, by the writer at the 
Mt. Hope plant here mentioned. It was described be- 
fore the American Water Works Association In 1910 and 
later before the Canal Zone Medical Society in a paper 
on “Canal Zone Medical Supplies.” 


away with trouble some chemical pumps cause. 


Jounx R. Downes, 
Chemist in charge, Mt. Hope Filter, 1907-09; Physi- 
ologist in charge, Zone Water-Supplies, 1909-712. 
Plaintield, N. J., Oet. 14. 1913. 


Neglected First Principles of Masonry 
Dam Design 


Sir—George Holmes Moore, in his article in Enart- 
NEERING NEWws of Sept. 4, 1913, p. 442, gives the most 
concise and lucid exposition of the First Prineiples of 
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Masonry Dam Design that the writer has yet seen pub- 


lished. He is certainly right in saying: 
if it is doubted that the foregoing analyses, and the sec- 


tions resulting from them, are an index of the coming stand- 
inspection of all recent sec- 
the slow change to 


design, an 
will 


sections. 


of gravity-dam 
high-gravity 
ample 


ards 


tions of dams reveal 


more and more 


This “more ample section” cure for the things that 
make dams fail is the only one for dams that rely on 
their weight alone for their stability, and the one great 
difficulty, uplift, increases directly with the cure, making 
it quickly come to the point of being prohibitive in cost. 

Mr. Moore strikes the key note of the trend of thought 
where he says: 

Finally, he who may reckon that there is food for 
thought in the serious consideration given to types of dams 
which are as far removed as possible from dependence upon 
No failure of any [arch] dam 
No arched dam of any size or par- 
Surely this should be sufficient and 


reads 


a * * 


gravity. 
been 


simple 
recorded. 
failed. 


has ever 


entage has ever 


tinal. 

The next move, then, should be to get at the design of 
a dam that automatically eliminates the difficulties that 
are inherent in the “gravity dam.” Of what force and in- 
terest are “uniformly varying uplift,” “full uniform up- 
lift.’ “sliding,” “overturning,” ete., when in the per- 
fected type of structural dam all these dangers and diffi- 
culties are automatically eliminated from the problem? 
Why trouble over long and intricate formulas for keep- 
ing the resultant within the middle third when it can be 
placed and kept at the exact middle of the base and all 
eccentricity of loading eliminated ? 

The answer lies in the use of a structural dam de- 
signed on scientifie basic principles, the design to include 
the arch and the pyramid, wherein the water pressure 
itself is used to assist the weight of the structure to give 
it absolute stability, to the end that as nearly as may be 
all the stresses are resisted with an equal safety factor, 
and sliding, overturning and uplift are eliminated. Such 
a structure. will contain the minimum of material be- 
cause of the even distribution of the stresses, and hence 
will give higher safety factors in all parts at a less cost 
than for any other type of dam. There is no type of 
structure for the barrage of water that can be so readily 
adapted to meet any set or combination of conditions as 
the perfected multiple-arched dam, either as to length 
of crest, height of head or as to the character of the foun- 
dations. Where all other types have reached their limi- 
tations, either through cost or stresses, the multiple- 
arched type is still in the running, when the design js 
varied to suit the conditions. 

The single-arched dam soon reaches the end of its use- 
for it is true that for a valley of great width, 
the long radius required will set up greater stresses than 
would be set up in a gravity dam of straight section, 
containing less material, but the point of safety is an- 
other thing. For equal stresses this may be true, be- 
cause we load masonry to such a small fraction of its 
ultimate crushing strength, but the arched dam of long 
radius and high will stay put long after the 
straight section has failed, because it cannot fail till it 
crushes, and the safety factor against crushing is many 
times that for overturning or sliding in a straight section. 

Only by the use of a wide base can there be safety in 
a gravity dam, and a wide base means a big bond issue. 

JoHN S. EAstwoop. 

Hearst Bldg., San Francisco, Calif., 

Oct. 10, 1915. 
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The Diesel Oil Engine Ship “Wotan,” which arrived in New 
York Oct. 4, completing voyage the At- 
lantic, is the largest motor ship yet built. 
The “Wotan” is an 123.14 meters 
long, 16 meters beam and 9 draft (412x52.5x29.5 ft.). 
She built for the German-American Petroleum Co., of 
Hamburg, by the Reihersteig Ship & Machine Works, of Ham- 
burg. The Diesel oil which propel her were con- 
sructed jointly by the builders and by Carels Freres, of Ghent, 
Belgium. An excursion to inspect the vessels at the Stand- 
ard Oil Wharves, Bayonne, N. J., took place on Oct. 6, under 
the leadership of W. R. Haynie, American representative of 
Carels Bros. The growing confidence in the reliability of the 
Diesel for use at is shown by the fact that the 
ship is built as a single-screw vessel, while all previous large 
motor vessels have twinscrews. 

The “Wotan's” engine has six cylinders of 600 mm. diam- 
eter and 1100 mm. stroke (19.7x36.1 in.) operating on the two- 
stroke cycle. At 90 r.p.m. the main engines can develop about 
2500 hp. (metric) giving the ship when fully laden a speed of 


her maiden 
Single-screw oil 


tank vessel 


across 
oil-carrying 
meters 


was 


engines 


engine sea 


9% to 10 knots. On her maiden voyage an average speed of 
8% knots was maintained, consuming about 7 tons of fuel 
oil per hour and the voyage was made in 18 days. The en- 
zines were not stopped during the entire voyage. Her oil 
bunkers carry fuel enough for a voyage of 30,000 nautical 
miles. Levers from the main engine drive circulating pumps 


for the jacket water, bilge pumps and pumps for the scaveng- 
ing air. A Reavell four-stage air compressor on the main 
shaft furnishes the high-pressure injection air. An auxiliary 
four-stroke cycle Diesel engine can drive either an air com- 
pressor or an electric generator as required. A donkey boiler, 
oil-fired, furnishes steam for operating the steering machine, 
anchor winches and 


various auxiliary machines when enter- 
ing a port. 
22 
Change in the Panama Canal Organization and the His- 


tory of the Central 
Panama Canal 


The 
was 


Division- 
organization 


the 


close of 


Central division of 
abolished at the 


business, Friday, Oct. 10, the day the Gamboa dike was de- 
stroyed and the waters of Gatun Lake allowed free access to 
the canal prism through Culebra cut. 


The Central division was first organized on July 1, 1909, 
succeeding the Department of Excavation and Dredging, and 


was assigned the canal territory extending from the south 
toe of Gatun dam to the north end of the lock site at Pedro 
Miguel, a distance along the axis of the canal of 31.69 miles. 


The Canal Work divided into five construction dis- 
tricts, and was placed in charge of Lieut-Col. D. D. Gaillard, 
as Division Engineer, with the following assistants: Louis K. 
Rourke, Assistant Division Engineer; A. S. Zinn, Resident 
gineer; Mark W. Tenny, R. W. Hebard, W. L. Thompson 
George H. Ruggles, Assistant Of the Division 
assistants at that two, Zinn 
Tenny, are now connected the organization. 

With the resignation of Rourke on May 1, 1910, a re- 
organization of the effected. The position of As- 
sistant Division Engineer was abolished, and that of General 
Superintendent of Construction The five 
tion districts were consolidated 

On May 10, 1911, the 


was 


En- 
and 
En- 
and 


Engineers. 


gineer’s time, Messrs. 
with 
Mr. 


was 


only 


work 


created. 
into four. 
engineering branch of the division 
reorganized. Previous to this time, the field and 
work had been handled by the Resident Engineer at Empire, 
with offices in charge of Assistant Engineers at Las Cascadas 
and Paraiso. The two latter offices were abolished, and their 
work transferred to the office of the Resident Engineer at 
Empire. 


construc- 


was office 


The Chagres district of the division was abolished on Aug. 
19, 1912, and the title of it changed to the Relocation Dumps. 

The following changes in organization were made effec- 
tive Oct. 11, 1913: 


All surveying work was transferred to W. G. Comber, Res- 
ident Engineer, Sixth division, under whose supervision ex- 
cavation in the wetted prism will be completed by dredging. 

Transportation forces were transferred to the Second 
division of the Chief Engineer’s office, under the supervision 
of the Superintendent of Transportation, who also now has 
supervision of transportation in the First division, the Fifth 
division, and the transportation forces of the Fortifications 
division on the Pacifie side. 

The steamshovel and other construction work of the Cen- 
tral division outside the wetted prism was transferred to 
Chief Engineer’s office, A. S. Zinn, Resident Engineer, report- 
ing to the Chief Engineer. The force under Mr. Zinn will 
be carried on the rolls of the Chief Engineer’s Office. 


Of the three great construction divisions organized on Jul, 
1. 1908—Atlantie, Central and the Atlantic. 
under Lieut.-Col. W. L. Sibert, remains in existence. The Pa- 
cific Division abolished upon the of S. B. 
Williamson, its Engineer, on (“Canal 
Record.’”’] 


Pacific—only one, 


was 
Division 


resignation 


Jan. 1, 1913. 
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Brigadier-General Dan C. Kingman, 
Chief of Engineers, U. S. A. 


The new Chief of the Corps of Engineers, U. S. A., 
Dan C. Kingman, who succeeded Brig.-Gen. William T. 
Rossel , Oct. Ll, comes to the head of the Corps after 38 
vears of service and with 244 vears to serve before he 
will have reached the age limit of 64, at which Army En- 
eimeer officers are retired, 

Dan C, 
a: @ 


tors settled in Massachusetts Colony in 1635, 


1852, at Dover, 
His father was John W. Wingman, whose ances- 
John W. 


is43 


Kingman was born Mar. 6, 


Kingman graduated from Tlarvard University in 
and studied law in the office of Daniel Webster. 
the Civil War he served as Col- 
onel of the 15th New THlamp- 
Volunteers, 


During 


shire and Was 
afterward Associate Justice of 
United States Court of 
the Territory of Wyoming. 

Dan © 


from 


the 


Kingman, 
the United 
Academy at 


The SO), 
eraduated 
States Military 
West Point, the 
class, In 1875. For three years 


| 


following le was assigned to 


second in hits 


duty with the engineer troops 
at Willets Point, N. Y., as See- 
ond-Lieutenant. One of his 
first experiences in engineer- 
Ing work Was an examination 
and report, under Gen, Q. M. 
the condition of 
Washington Monument, 
Washington, D. ©., which had 


then been for several years in 


Gilmore, of 


the 


state and 
found to be out of plum, 


an unfinished Was 


and for three years was 
civil and 
tary engineering at the Military Academy. He was then 
sent to Omaha, Neb., as Engineer Officer of the Depart- 
ment of the 
making explorations and surveys for military roads in 
Nebraska, Wyoming, Utah and Idaho. In 1883, he was 
selected by Gen, Sheridan to take charge of the roads and 
bridges in the Yellowstone National Park, and while on 
this assignment prepared plans for the development of 
the park which have since been carried out with little 
Variation. 


(Copyright by Harris «& 


Instructor im mili- 


Platte, where he remained for five years, 


In 1886, Lieut. Kingman was promoted to the rank of 
Captain and ordered to New Orleans for duty under the 
Mississippi River Commission.” Tle was given charge of 
the district from Vicksburg to the head of the passes at 
the mouth of the river. Tn 1890, he had charge of the 
protective works against the greatest flood which had 
occurred up to that time: this 
emergency he received the thanks, by a joint resolution 
of the Senate and House of Representatives, of the State 
of Louisiana. 

From his Mississippi River work he was ordered to 
Oswego, N. Y., to take charge of the harbor work on the 
south shore of Lake Ontario, and the fortifications at 


and for his services in 
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Cc) : 
Lieut. Kingman Was com- AWG WW 
missioned First Lieutenant im 0 
Isvo 


to 
d the use of the 


Ewing, 
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Oswego and Niagara. In 1895, he was placed in charge 
of the improvement of the Tennessee River and its trib- 
utaries. While on this work he supervised the construc- 
tion of the great masonry lock at Colbert Shoals. In 
IS97, he was promoted to the rank of Major. 

[In 1901, Maj. Ningman was transferred to Cleveland. 
Ohio, where he of the harbor-improvement 
the Lake Erie. Te was com- 

Lieutenant-Colonel in 1905 and in 1906. or- 
dered to Savannah, Ga., where for the past seven years 


lacl charge 


work on south shore of 


mnissioned 


he has been Engineer of the Southeast Division, in charge 
of all the coast work from Norfolk, Va.. to the mouth of 
the Suwanee River in Florida. Tn addition, he has served 
as a member of the Board of Engineers on fortifications 
the Southeast 
and as a member of the Na- 
tional Land Boara. 
Ile Was promoted to be Colone) 
in 1908, 


Gen. 


for Division 


Defense 


three 
States 
King- 
Kneineers, 
U. S. ni at present on duty 
With the Central 
Louisville, Ky. : 
Ralph W. Kingman, of 
16th Infantry and 
Lieut. Frederick E. 

Coast Artillery. 

Ad 

oe 
The Committee on Hulls and 
Bulkheads, Department of Com- 
merece, composed of Rear Admiral 
W. L. Capps, Chief Constructor 
and Naval Constructor David W. 
i. Taylor, U. S. N.; George Uhler, 
sSupervising Inspector General, 
Steamboat-Inspection Service; 
and E. T. Chamberlain, 
sioner of Navigation, 
prepare 


Kingman has 
the United 
Army; Capt. John J. 
Corps of 


sons iD 
mah, 


Division, at 
irst-Lieut. 
the 

Secoud- 
Kingman, 


Commis- 
which was 
recommendations fo. 
American delega- 
tion to the International Con- 
Safety at Sea, to be 
held in London, England, on Nov. 


Washington, DPD. C.) ference on 


iZ, reported as follows: 


A law should be enacted dictating 
minimum freeboard for all classes of vessels. Standards 
of hull construction should be prescribed after careful in- 
vestigation by experts, and the rules of classification so- 
cieties should be treated on their merits and approved or 
disapproved accordingly. Complete investigation should be 
made as to what reserve of buoyancy should be provided for 
in the design of a vessel under certain specified conditions 
of damage. For transoceanic vessels which are esseniia.'y 
cargo carriers and in which extensive subdivision of the hull 
by transverse bulkheads would be impracticable, ample boat 
capacity at the davits on each side should be provided fo 
all persons on board, so that in the event of collision or other 
accident damaging the boats on one side ihere would bi 
ample lifeboat capacity on the opposite side .or all persons on 
board. Investigation should also be made and regulations 
prescribed for certain classes of vessels governins the maxi- 
mum number of adjacent main compartments which could 
be flooded without jeopardizing the safety of tne vessel. 

It is considered necessary to formulate and prescribe rules 
for spacing, strength and tests of water-tight bulkheads 
3ulkhead doors should be controlled from the bridge, yet 
be capable of operation at the door itself; also, for dvors 
in important water-tight bulkheads, independent mechanical 
operation from the bulkhead deck is desirable. All lights 
below the bulkhead deck should be fixed, 2xcept under un- 
usual circumstances, due to type and size of vessel and lo- 
cation of the bulkhead deck. In the wake of machinery spaces 
and other large compartments of certain classes of large 
passenger vessels, double bottom or its equivalent should 
extend to the deck above load water line. It is also con- 
sidered desirable that for such vessels the double bottom 
should extend not only under the engine room, but also unde} 
all main compartments forward and abaft engine and boiler 
spaces. 

Among the American delegates to the conference are: E. T. 
Chamberlain, Commissioner of Navigation, Rear Admiral W. 1.. 
Capps, U. S. N.: Capt. G. F. Cooper, Hydrographer U. S. N.. 


and H. L. Ferguson, General Shipbuilding & Drydock Co. 


the maximum and 
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Qctober 25. 


Report on the Drainage of the 
Florida Everglades 


An important report on the drainage of the Everglades, 
in southern Florida, by a board of engineers, has just 
heen made public, although the report itself was  sub- 
mitted on Noy. 12, 1912. The engineers composing the 
hoard were Prof. Daniel W. Mead, of Chicago, and the 
University of Wisconsin; Allen Hazen, of New York 
City, and Leonard Metcalf, of Boston, Mass. The board 
received its instructions from V. W. Helm, of Chicago, 
»resident of the Everglade Land Sales Co., in the form 
of a letter dated July 23, 1912. The letter stated that 
the State of Florida had ‘“‘undertaken to furnish all 
necessary main canals for the drainage of the so called 
‘Upper Everglades’ ”; that the company was the owner 
of 70,000 acres of land in the Everglades; and that it 
wished to know “whether or not the present system of 
canals as outlined by the State of Florida is sufficient 
to take care of the runoff from the Upper Everglades as 
a whole—and particularly of the 70,000 acres owned by 


33 


us.” In case the state’s drainage scheme was not suffic- 
ient for the purpose just stated the company wished to 
know both what amplification of the state scheme was 
necessary, and, in case that amplification was not pro- 
vided, whether it would be possible for the company to 
dike its holdings on the north and west sides in such a 
manner as to protect them, what other work 
would be required on behalf of the company. 


and also 

We give below the findings and recommendations of 
the board of engineers together with some other informa- 
tion taken from their report—which we should add has 
not been printed but has kindly been made available to 
us through the courtesy of Mr. Heli and Mr. Hazen. 

Before taking up the report proper a few statements 
may well be made regarding the location and character of 
the Everglades and before doing that it may be said that 
in its letter of transmittal the board of consulting engi- 
neers stated that while it found the drainage of the Ever- 
glades feasible from engineering and financial viewpoints, 
yet the work done and projected by the State of Florida, 
is in its opinion “‘totally inadequate.” 

The Everglades have an area of about 4000 sq.mi. and 
occupies about half of that portion of southern Florida 
which is south of Lake Okeechobee. The Everglades are 
in effect a vast marsh covered with water which varies 
in area and depth according to the rainfall and associated 
conditions. 

Closely related to the Everglades drainage problem is 
Lake Okeechobee, which has an area of approximately 
700 sq.mni. and a drainage area of about 6000 sq.mi. Prior 
to 1884, when the canal was cut from the lake to the 
Caloosahatchee River, the lake had no reliable outlet. The 
canal now gives the lake direct connection with the Gulf 
of Mexico. 7 

The high-water level of the lake is about 22 ft. above 


the sea. Quoting now from the report: 


During high water or the rainy 
charges into the Caloosahatchee River and _ overflows its 
southerly border or margin into the Everglades; but during 
extreme high water in the Caloosahatchee River, when the 
lake itself is not at flood stage, a reversal of flow sometimes 
occurs during of extreme the 
loosahatchee and then Caloosahatchee 


season, the lake dis- 


local storms severity 


the 


on Ca- 


drainage area, 


River is found to discharge not only to the sea, but also into 
Lake 


Okeechobee for a limited period of time. 
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The Caloosahatehee River “is shallow, varying i depth 
from 6 to 12 ft., more or less, and is sluggish anc. of 
meandering type. It is not an important factor in the 
drainage of Lake Okeechobee * * *.” 

Not only is the control of Lake Okeechobee an impor- 
tant factor in the drainage of the Everglades, but its 
possibie storage capacity “will become of the greatest 
importance when the irrigation of these lands is under- 
taken in the future.” The engineers state that once the 
overflow of the lake is controlled the drainage of the 
Kverglades will become a simple problem and after that 
the lake will be of greater value as a reservoir for irri- 
gation than as a reservoir for storm-flow equalization 
purposes, 

The report reviews in considerable detail the available 
meager data relating to the rainfall, runoff and evapora- 
tion, directly and indirectly applicable to the Everglades 
problem. The report emphasizes the need ‘for further 
data of this kind and for additional surveys and studies 
before the Everglades problem can be properly solved. 

The findings and conclusions of the report of Messrs. 
Mead, Hazen and Metcalf may now be given: 
FINDINGS—In our judgment, the present system of canals 
outlined by the State of Florida is not sufficient to take 
care of the runoff from the Upper Everglades as a whole. 


We find that “to ascertain what amplification of the pres- 
ent system will be required to furnish a 


as 


satisfactory drain- 


age” will require a large amount of study and investigation, 
together with extended observations and surveys. 
It is manifestly unfair that with your relatively small 


holdings you should be required to meet the large expense of 
a full and comprehensive study of the drainage of the 
Everglades, and the Board therefore, investigated 
matters particularly to the 

condition needs of property, leaving the 
tailed of the larger problem for future 

tion by the State, or by an association of all those 


entire 
these 
immediate 
more 
investiga- 
interested 


has, 
with 
your 


more 
and 
study 


reference 


de- 


in the reclamation of the Everglades. 

We find that it will be possible to dike your present 
holdings in such a manner as to make them practically inde- 
pendent of the remainder of the Everglades, and we have 
determined what additional outlets and canals will be neces- 
sary in order to accommodate the runoff from the area in- 
volved. 

We have, as far as practicable, without undertaking com- 
plete investigations and surveys, included in this report 
specific information as to the canals, laterals, ditches, ete., 
which should be installed by your company in order to prop- 
erly drain your specific acreage, assuming that the necessary 
main canals to tide water will be installed. Your Board of 
Engineers has aiso designated such additional main canals 
and laterals us will be necessary for the purpose, and, in a 
general way, the routes of such canals on maps submitted 
with this report. 


GENERAL CONCLUSIONS—Without attempting to ana- 
lyze and pass upon all of the details of the plans for the re- 
clamation of the Everglades as outlined by the Engineers of 
the Trustees of the Internal Improvement Fund of the State 
of Florida, to offer suggestions the lines on which 
the reclamation the should be accomplished, 


or as to 


of Everglades 


certain conclusions can be drawn from the information se- 
cured which may be considered as fairly definite. 

Your Board of Engineers has reached the following con- 
clusion concerning the reclamation of the Everglades: 


1. The drainage of the Florida Everglades is possible from 
an standpoint. The various developments along 
the edge of the Everglades clearly indicate the great agricul- 
tural possibilities of the land, and we believe that the value 


engineering 


of the land when drained and developed will much more than 
repay the cost of reclamation 

2. The work already done by the State, and at present 
definitely projected, is entirely inadequate for the drain- 
age of the Everglades. 


9 


3. The canals now under construction and definitely pro- 
jected will afford a more ready channel for the 
flood water from the lake into the Everglades, and, while 
possibly benefiting to some extent the lands adjoining Lake 
Okeechobee, will undoubtedly aggravate the flood conditions 
their lower reaches, both in amount and in duration. 
with the possible exception of certain lands favorably located 
in immediate proximity to the outlets of the canals. 


passage of 


along 


During 








S56 


dry seasons, the canals will assist materially in the 


them, but the 
make the 


drainage 
ot the lands 
which 


ditions duringy dry 


immediately adjoining 


Hooding 


will follow heavy rains will improved con- 


Weather of little practical value 
judgment of Board of Engineers, 
complete the 


immediate 


i It is, in the your 
t to attempt to 


entire love 


financially 
tion of the 
account of the 
land 
this 


lnexpediel reclama- 


rglades in the future On 


vreat eost involved, and the large amount of 


which would thus be thrown at once upon the market, 


Vast area cannot be under suceessful 
meet the 


maintenance 


sold a nd brought 


cultivation with sufficient 
the capital required and the 


b The cost 


rapidity to interest on 
charges 

drainage of the 
difficult, if not 
State of Florida 
immediate development, 
there is no hope for the completion of the 
whole, in the near future. 


involved in the complete 


ISverglades will be so render it 
expedient, for the 


funds for 


vreat as to 
impossible, even were it 
to furnish the necessary 
and consequently 
work, as a 

6. The 


velopment of the Eve 


magnitude of the possible future agricultural de- 
relades will require a great and gradual 
readjustment of market rate 


will 


railroad facilities, 


work, which 


conditions, 


adjustments and agricultural experiment 
involve much time, capital and labor. 
7 For the 


Everglades 


reasons here given, the reclamation of the 
judgment, be a 


work 


must, in our 
Much of the 


progressive de- 


velopment. can be completed only after 


lands are drained and brought under successful 


the earlier 
cultivation 
S The complete 


reclamation of Everglades will re- 


quire: 


a The control of Lake Okeechobee: To 
flow and the flooding of the 
To provide 
land. 
The construction of 
nels: For drainage 


prevent its over- 
Kverglades from this source. 
storage for ultimate irrigation of the drained 


drainage canals or chan- 
and ultimately, for the 


numerous 
purposes, 


distribution of the stored waters of Lake Okeechobee for 


the irrigation of the land. 


Okeechobee can be 


drained 
4 The drainage of Lake 


complished by the 


better ac- 
practically inde- 
pendent of the canals intended primarily for the drainage and 
irrigation of the Everglades. 

10. The 


and the 


construction of canals 


canals required for the OKee- 
Ieverglades times the ca- 
volve times the cost of those at pres- 


ent under construction or projected by the State of Florida. 


drainage of Lake 


chobee must have many 


pacity and wilk in many 


The canals should be much under con- 
The elevation above the 
drained is not great, the available 
will be very slight, and the 
shrinkage of the soil when 
effective drainage it is 


deeper than those 
projected by the State. 
land to be 


slopes in the canals in any event 


struction or 
sea of the 


lowering of the ground surface by 
drained previded for 

essential that the water level in the canals should be brought 
substantially to sea level at their mouths. This means that 
the canals must be deepened so that at their mouths the full 
discharging capacity will be reached in a prism that is be- 
low sea level. The State canals under construction and pro- 
jected are particularly deficient in this respect, their bottoms 
only a little level, their capacities be- 
only higher water levels. Effective 
IKiverglades cannot be obtained by 
however wide numerous they may 


must be Kor 


being below sea and 


ing reached with much 
parts of the 


canals, 


drainage of 
such shallow 
be 

11. It is apparent that the 
the Everglades will not be 
now under way or 


and 
private lands now owned in 
effectually drained by the work 
projected by the State of Florida. 

12. If the private lands are to be effectively drained with- 
in the immediate future, individual or collective effort 
have to be exercised by the The work 
that in 
alternate sections under which 
drainage project will require the 
twice the land owned by private parties. 


will 
will be 
most 


land owner. 
especially difficult on account of the fact 
the State has sold 


any private 


cases 
conditions 
drainage of 


13. To accomplish effective reclamation 
comprehensive this entire problem must be 

This study should involve a systematic study of rain- 
fall conditions: 


work, a thorough 


and study of 


made, 
the investigation of runoff and evaporation on 
considered: observations of the rise’ and fall 
and the 


the entire area 
of Lake 


lets from the 


Okeec hobee, 
Lake: study 
ral possibilities of the 


discharge of the various out- 
and experiments on the agricultu- 
muck lands: the 


the water table to the cultivated 


necessary relation of 
requirements 
more detailed surveys and 
eanal routes, especially Lake 
These data, together many 
found desirable as the study of this 
will be found essential as a basis 
effective reclamation 
comprehensive 


surfaces; the 
of irrigation, land shrinkage, ete.: 
examination of various 


Okeechobee to the sea. 


from 
with 


others will be 


which 
zreat 


for the 
the preparation of a 


preject progresses, 


design of an System, and for 
and adequate plan for 
the complete control of Lake Okeechobee, and the reclamation 


of the Everglades 
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14. To assist in the immediate reclamation of at least 
a part of the private and public lands in the Everglades, the 
coéperation of the State is essential: 

a. In the 
gressive 
effort. 
In the passage of a sound drainage act. 

In the exchange of lands to permit of the 

of the holdings of private owners. 

15. For practical reclamation work, the available re- 
sources of the State can best be devoted largely to the con- 
trol of Lake Okeechobee, the enlargement of the natural out- 
lets, and the construction of additional outlets from the 
Everglades to the ocean, and to the progressive construction 
of adequate drainage channels from the outlets so provided 
into the interior of the 


preparation of plans 


which will admit of 
reclamation by a 


V pro- 
union of State and 


private 


segregation 


Everglades. 


Under the heading, “Runoff Conditions in the Ever- 
glades,” mention is made of the lack of local data and 
light is sought from observations on river flows in other 
parts of the South. The intensity of the rainfall in 
the Everglades leads the Board of Engineers to conclude 
that the runoff there will be greater than the runoff in 
Louisiana. In some drainage districts in that state 
“which perhaps most nearly parallel the conditions found 
in the Everglades, the ditches and pumping plants built 
for drainage purposes are usually based upon a maximum 
runoff of from #4 to 1 in. in the 24 hr..” or from 21 to 
27 cuft. per sq.mi. of drainage area for areas 
of 10 sq.m. or more, 


per sec. 


The engineers arrived at the following conelusions as 
to canal capacities in the Everglades: 


We conclude tentatively, 


when the areas are 


therefore, that for complete 
drainage, fairly concentrated, the ditch 
or canal capacities should provide for a discharge of about 
1% in. per 24 hr., or 40 cu.ft. per sec. per sq.mi. of drainage 
area on land tracts of 50 sq.mi. or less; not less than *% in. pe: 
24 hr., or 21 cu.ft. per sec. per sq.mi. on tracts of about 200 sq.mi.; 
not less than % in. per 24 hr., or 
on tracts of about 


14 cu.ft. per sec. per sq.mi. 
and that if the whole drainage 
discharge of the Everglades were concentrated in a 
eanal, it would not be safe to estimate 
its outlet of less than 4% 
7 cu.ft. per sec. per sq.mi. of drainage area. 

For immediate construction will probably be 
undesirable to design ditches for the smaller land areas for 
more than 1 in. capacity in 24 hr. This will probably afford 
ample drainage under most conditions, but may result in lim- 
ited overflow during occasional heavy storms. 


750 sq.mi.; 
single 
upon a capacity at 
in. in depth of runoff per 24 hr., or 


purposes, it 


The provision of drainage facilities sufficient to re- 
move the maximum floods would not be warranted. 

An important conclusion of the Board is that the flood 
waters of Lake Okeechobee must be controlled by canals 
devoted chiefly to that purpose, since this control can- 
not be effected by “long canals designed for both the 
drainage of the lands of the Everglades and for the con- 
trol of Lake Okeechobee.” Moreover, the Everglades 
drainage canals should be so designed or supplemented 
with additional canals that the irrigation waters from the 
lake may be brought to the Jands for that purpose. 

As to the amount of flood water to be removed from 
Lake Okeechobee and the capacity of canals needed to 
control the lake, the latter being independent of the 
drainage district south of the lake, the report of the 
Board may be quoted as follows: 


It is the opinion of your Board that the amount of water 
to be removed from Lake Okeechobee during floods will not 
be less than ¥% in. of runoff per 24 hr., and that it may be, 
in fact, considerably greater in exceptional rains; but during a 
considerable period of years, while the development of the 
Everglades is taking place, and during which the water of the 
lake is not used for irrigation, it will be possible to ordinarily 
hold the lake level at a low stage, and to use the storage in 
the lake temporarily for flood waters. Under these conditions 
half the flood flows, more or less, may be stored temporarily, 
and canals having a 
than %-in. runoff per 24 hr. may suffice. 

Upon this basis the flood flow to be 
will be 40,000 cu.ft. per see., requiring a 


smaller capacity, or perhaps not more 


ultimately provided 
channel from Lake 
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the seaboard the shortest practicable 


depth below 
level at the point 


Okeechobee to 
route, approximately 1000 ft. wide and 15 ft. in 


upon 


elev. 18 at the lake and 15 ft. below sea 
of discharge. For immediate requirements, with storage ca- 
pacity in the lake utilized for storing flood flows, to be dis- 
charged as soon as possible, without holding them for use in 
20,000 cu.ft. per must be provided for, 
eanal 500 ft. wide, and of the depth previously 


irrigation, sec. re- 


quiring a 
mentioned. 


In a very tentative way a canal system was outlined 
as follows: 


If. for example, the Everglades were to be drained by a 


system of canals running east from the west side of the 
Kverglades and provided with proper outlets to the sea- 


board, and if these canals were spaced three miles apart, al- 


lowing each to drain the territory 1% mi. on each side of it, 
these canals would drain an area three miles wide and an 
average of about 50 miles in length, or a total of about 150 
sq.mi. 

Upon such a long narrow strip, the distribution of the 
rainfall would probably be such that a runoff of not more 
than % in. per 24 hr. need be anticipated. On this basis, the 
main canal for draining each of these areas should have, at 


the outlet, a capacity of 

150 sq.mi. X 13.44 cu.ft. per sec. 

per 

Such canals would have a mean slope of about 0.2 ft. per 
mi.. and for the capacity estimated should have at their out- 
lets water sections about 110 ft. wide and 12 ft. in depth. 

In the actual plans for reclamation, fewer and larger out- 
lets would naturally be used by the union of a number of 
these into a common outlet. 


per sq.mi. 2100 cu.ft. 


sec. 


canals 

After laying stress upon the inadequateness of the 
drainage works begun and projected by the state, and 
urging that the state funds now available be used for 
“a thorough study of the entire problem,” and to pro- 
viding ‘‘adequate outlets to the ocean through artificial 
and enlarged natural channels, and to the control of Lake 
Okeechobee,” the engineers say that “the successful ree- 
lamation of the private lands within the Everglades is 
largely dependent upon private effort.” 

The Board then takes up briefly the work which might 
profitably be entered upon by the Everglade Land Sales 
Co. and associated companies in the reclamation of its 
own lands. Whatever else is done, dikes or embankments 
must be built around the lands of the company to pre- 
vent flooding during high water in the Everglades. By 
way of a dike, the following is proposed : 

It is suggested that a narrow trench, 4 ft. more or less in 
width, be excavated first on the center line of the proposed 
embankment, the material being taken therefrom being 
dumped within the lines of the proposed embankment, and 
that this trench be backfilled with the best available ma- 
terial taken out of the canal adjacent to the embankment, the 
construction of which will be carried on at the same time. 

+ * * * While the material in the embankment will be 
compacted in considerable measure by the process of con- 
struction, it will probably be necessary to build it 2 ft. more 
or less above the final surface decided upon, which has been 
placed tentatively by us at an elevation of 5 ft. above the 


present ground surface in order to allow for subsequent 
shrinkage. 

An embankment section 16 ft. wide on top, with side 
slopes 1% horizontal to 1 vertical, and with an 8-ft. berm 
on the inside of the embankment adjacent to the canal, is 
Suggested. The side slopes of the canal may have to be 


varied, according to the character of the material traversed 
by it, but can probably be built as steep as 1 to 1, as we found 
the embankments of a considerable portion of the canals 
traversed by us were standing successfully on a slope of % 
horizontal to 1 vertical. 

The final height necessary for the dikes or circumferential 
embankments, will, of course, have to be determined after a 
careful study of the extreme high-water levels prevailing in 
the Everglades, with allowance for the influence of the canals 
which have recently been constructed by the state, or which 
may be added hereafter. 


The Board assumed a shrinkage allowance of about 


40% “not only in the embankment, but also in the sur- 


ace of the ground, with reference to its effect upon the 
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water level which may be maintained successfully in the 
ditehes and canals.” 

As to methods of drainage, consideration is given to 
gravity, pumping and the two combined, but no definite 
conclusion is reached, except that “present indications 
point to the all-pumping project as likely to be the most 
practicable and advantageous, although the scheme of 
dramage in part by gravity and in part by pumping has 
distinct merit if it is feasible.” 

While further study is needed to determine whether 
steam, electric or oil power would be preferable, “"pres- 
ent evidence indicates that the steam-driven plant will 
prove more advantageous under existing circumstances.” 


es 
ve 


Annual Convention of the American 
Electric Railway and Allied 
Associations 


The thirty-second annual convention of what is now 
The American Electric Railway Association was held in 
Atlantic City, N. J., Oct. 13 to 17, 1913. Coincident 
with the meetings of this parent association were the ses- 
sions of the allied Accounting, Engineering, Claims and 
Traflic Associations, and the exhibit of the Manufacturers 
Association. The parent association meetings were held 
in the afternoons and the special sessions in the morning 
so that members could attend both. The entertainment 
program (card parties, concerts, dances, a frolic night 
and a golf tournament) was arranged by the Manufac- 
turers Association as its contribution to the success of 
the convention. 

The following officers were elected for the several as- 
sociations at separate sessions: 

AMERICAN ASSOCIATION 


President, C. N. Black (United R.R.s of San Francisco); 
Vice-Presidents: C. L. Allen (Newport News & Old Point 
Ry.), Syracuse, N. Y¥., C. L. Henry (Indianapolis & Cincin- 


nati Traction Co.), J. A. Beeler (Denver City Tramway Co.), 
L. S. Storrs, New Haven, Conn.; Secretary-Treasurer, E. B. 
Burritt, New York City. 
ENGINEERING ASSOCIATION: 

President, J. H. Hanna (Capital Traction Co.), Washing- 
ton, D. C.; Vice-Presidents, L. P Crecelius (Cleveland Ry. 
Co.), John Lindall (Boston Elevated Ry.), B. F. Wood 


R.R.), Altoona, 
(Secretary 


Penn.;: 
American 


(Pennsylvania 
E. B. Burritt 
CLAIMS ASSOCIATION: 
President, W. F. Weh 
dents: W. Tichenor (Terre 
Traction Co.), Geo. Carson (Puget Sound 
& Power Co.), Seattle, R. E. MacDonald 
Rochester; Secretary-Treasurer, B. B. 
& Light Co.), Ohio. 
TRANSPORTATION 
President, D. A. Hegarty 
Vice-Presidents, M. C. Brush 


Secretary-Treasurer, 
Association). 


(Cleveland 
Haute, Indianapolis & 


Vice-Presi- 
Eastern 
Traction, Light 
(N. Y. State Rys.), 
Davis (Columbus Ry. 


iy: Co.)}: 


Columbus, 
ASSOCIATION: 
(New 
(Boston 


Orleans Ry. & 
Elevated 


Light Co.); 
Ry.) FL. A. 


Nicholl (Union Traction Co.), Anderson, Ind., L. C. Bradley 
(Stone & Webster), Dallas, Tex.; Secretary-Treasurer, E. B. 
Burritt (Secretary American Association). 

ACCOUNTANTS ASSOCIATION: 

President, M. W. Glover (Mobile Light & Ry. Co.); Viece- 
Presidents, T. P. Kilfoyle (Cleveland Ry. Co.), A. H. Kay- 
ser (San Diego Electric Ry.), C. S. Mitchell (Pittsburgh 
Rys. Co.): Secretary-Treasurer, M. R. Boylan (Public Ser- 
vice Ry.). Newark, N. J. 

MANUFACTURERS ASSOCIATION: 

President. W. H. Heulings, Jr. (J. G. Brill Co.), Phila- 
delphia: Vice-Presidents, E. H. Baker (Galena Signat Oil 
Co.), New York City: S. H. Blewett (American Car & Foun- 
dry Co.), St. Louis, Mo.: Secretary-Treasurer, H. G. McCon- 


(Dearborn Chemical Co.), New York City. 


naughy 
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SESSIONS OF THE AMERICAN ASSOCIATION 


The address of the president, G. Ti. Harries (Arkansas 
Valley Ry., Light & Power Co.), of Louisville, Ky., was 
a review of the status of the industry and the 


progress 
of the Association. He held that electric railways must 
expect from now on to have to face the financial impossi- 
bility of meeting increasing eXpenses on present rates 
increased fares must inevitably come and he believed the 
most promising plan to be that of having an inner five- 
cent-fare district in cities and two-cent surrounding zones 
a mile apart. Companics were warned to watch th» de- 
velopment of the motor bus as a competitor. In the as- 
sociation, an important work had been started with the 
establishing of a rate-research bureau whose benefits to 
A warm appreciation 
Don- 
ecker, of New York City, who becomes assistant manager 
of the Public Service Railway, of Newark, N. J.). 
Association Work 


member companies were recited. 
was given of work of the retiring secretary (H.C. 


The report of the retiring secre- 
tary and treasurer showed a membership of 100 compan- 
ies representing 80% of the total earning power of the 
The 


report of the membership committee showed 39 more 


industrv: there are also 2900 individual members. 


compalles this Vvear, leaving how ho city of appreciable 
size in the country unrepresented. 

The Committee on Cost of Passenger ‘Transportation 
(J. D. Mortimer, Milwaukee Electric Ry. & Light Co., 
Chairman) presented its plan to establish immediately a 
“Bureau of Rate Research” and to maintain it for a trial 
period of three years. ‘The expense of about $7500 ° per 
year is to be borne half by the association and half by 
‘contributions of member companies. The scope of the 
work ineludes (1) determination of factors affecting cost 
of service, (2) compilation and distribution of operating 
data and financial results, (3) study of unusual condi- 
tions. 

The Aera Advisory Committee (C. L. Allen, Syra- 
cuse, N. Y., Chairman) discussed the first year’s issue 
of the association magazine, outlining a policy to have 
the magazine disseminate association news, educate mem- 
bers in the problems of the industry, present to the public 
the railway side of utility controversies, and print articles 
on operating technique. 

KpucatioN—The report of the Educational Commit- 

(Prof. Hl. Hk. Norris, Ithaea, N. Y., Chairman) 
showed that it had kept in touch with technical- and vo- 
cational-education development during the year, endeay- 


fee 


oring to keep the subject before the members by timely 
articles in the association magazine slera. The plans pre- 
viously formulated for employee correspondence courses 
had not been put into wider service on account of the in- 
attention of company olficials to the proposed work. 

Jomnt Poe Committee on Joint Use of 
iW,..d. Hagerst6wn & Frederick R.R.. 
Chairman) brought in a proposed form of contract and 
a specification for joint use on rental basis. (This is a 
joint committee with the National Electrie Light Asso- 
ciation and the American Institute of Electrical Engi- 
neers.) There was criticism of both sections of the re- 
port, so that it was referred back to the committee for 
study and re-prescntation at the mid-year meeting (Jan- 
uary, 1914). 

tAILWAY TNsurancre-——The Insurance Committee (H. 
J. Davies, Cleveland Ry. Co., Chairman) reported that 


LINES—A 


Poles Harvie, 
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it had secured data on experience for the year from only 
216 companies and that these showed: $179,881,945 in 


policies carried; $1,198,564 in premiums paid; $224,- 
895 fire losses; $180,691 recovered or 80.39% 3; premitns 
equal to $0.666 per $1003; losses $0.1125 per $100; re 
$0.10 per $100; ratio of to 
18.76% 5 ratio recovery to premium 15.08%. 

Eieorric-Raipway Mait—A Committee on Compen 
sation for Carrying Mail (‘T. H. Tutweiler, Memphis. 
Tenn., Chairman) reported (1) an abstract of a_ bill 
which it expected to have introduced in Congress and 
(2) a table of estimated mail 
Boston Elevated Ry. 

RELATIONS WITH EMPLOYEES—A report by the Com- 
mittee on Welfare of Employees (J. J. Burleigh, Pub- 
lic Service Ry., Newark, N. J., Chairman) described the 
forms of sick benefits, Insurance, service annuities and 
profit sharing which were believed best and recommended 
the wide establishment 


COVeTIes loss premitun 


costs of service on the 


of reading, recreation, lunch. 


bath, sleeping and assembly rooms for employees, and 


the encouragement of lectures, entertainments and. ath- 
letic sports. The experience of the Public Service Cor- 
poration of New Jersey was cited; its welfare work for 
13,420 employees (3654 trainmen) cost $104,800, but re- 
sulted in-a 31% decrease of employees changes, saving 
$20 in training each new man, giving decreased accident 
costs and other economies of keeping experienced men. 

W. F. Ham (Washington Ry. & Electric Co.). 
Washington, D. C., described the plans in operation by 
this company giving particular attention to the profit 
sharing. It had been found that 2244% of gross  re- 
ceipts was absorbed in trainmen’s wages and 314% in 
accident claims; the company set aside 26% to cover 
these two items, agreeing to divide the unexpended bal- 
ance among the employees as extra profits. 

H. A. Bullock (Brooklyn Rapid Transit System). 
Brooklyn, N. Y., outlined advantages found in a. self- 
supporting mutual-benefit (helped by the 
company to the extent of giving quarters, equipment, 
medical service, ete.). 


of 


association 


Pensions and medical inspection 
had been established independently by the company: ac- 
cident benefits and profit sharing had not been estab- 
lished. 

Several reports dealt with attempts to secure closer 
relations between the association and railway employee- 
through sectional organizations. A special Committee on 
Company Sections (C. N. Duffy, Milwaukee Electric Ry. 
& Light Co., Chairman) reported inaction on the part of 
companies and urged the rapid utilization of this aid in 
developing better employees. 

A special Committee on Constitution and By-Laws (C. 
L. Henry, Indianapolis, Chairman) recommended change 
in one section to aid in the establishment of sectional as- 
sociations, by making them non-voting members of the 
American Association. The organization and conduct 
of local associations would be promoted by a special com- 
mittee appointed by the executive committee of the Amer 
ican Association. The report was approved for furthe 
action. 

Pusttic Revatrons—A Committee on Federal Rela- 
tions (A. W. Brady, Anderson, Ind., Chairman) de- 
scribed a year’s activities. It commented in particular 
on (1) the recent U. S. Supreme Court decision which 
denied jurisdiction of the Interstate Commerce Commis- 
sion over street railways, (2) the act for valuation «of 
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operty of Common carriers, (3) proposed and expected 
steel-car legislation, 

There were three addresses on “Tendencies of Public- 
Utility Regulation.” In the first Frank Hedley (Inter- 
“ Rapid Transit Co.), of New York City, re- 
that there had not been much “administrative 
assistance? from the New York but that. 
alter several years’ effort, the commissioners had learned 
much about utility business and had developed a stronz 
There was now much 


rough 
marked 
Commission 


tendency toward real cooperation. 
real municipal codperation in urban transportation, par- 
ticipation in subway building being noted in Chicago, 
Boston, Philadelphia and New York. The public was 
~ecing better the need of protecting capital investment. 
Papers by Richard McCulloch (United Rys. of St. 
Louis) and C. L. S. Tingley (American Rys. Co.). of 
Philadelphia, gave abstracts of the several state laws and 
court decisions on which present regulation was based. 
The report of the Committee on Public Relations (T. 
N. McCarter, Public Service Ry., Newark, N. J., Chair- 
nan) described conferences with the National Electric 
Light Association and the appointment of a joint com- 
mittee to confer with the National Civie Federation in 
the formulation by the latter of a “model public-utitity 
Another joint committee has been appointed to 
endeavor to mold public opinion in favor of the utilities. 
“A Model Utility Law” was the title of a paper by 
W. D. Kerr (Municipal Publishing Co.), of New York 
City. He described the organization of an executive 
council on public-utility regulation by the National Civie 
Federation and its work which had resulted in a tentative 
bill which it hoped to publish before another legislative 
Such a bill it was hoped would be of wide ser- 


law.” 


season. 
vice in showing the wisest provisions which various states 
could adopt, being the joint product of prominent rep- 
resentatives (unofficial) of public bodies and public utili 
ties. 

Mr. A. D. B. Van Zandt (Detroit United Rys.) in a 
paper describing the publicity efforts of this company, 
stated that they had abandoned newspaper advertising in 
favor of car posters and a company magazine, 100,000 
copies of which were distributed on the cars weekly. 

FRANCHISES, Finance, Ere—"The Cleveland Situa- 
tion—Its Eeonomics as Developed in the Arbitration De- 
cision of June 19, 1915.” was the subject of an address 
by C. N. Duffy (Milwaukee Electric Ry. & Light Co..), 
one of the three arbitrators in the recent dispute with the 
city. He reviewed the ordinance franchise and the re- 
organization of the company some three years ago. He 
maintained that a proper study of the situation would 
show that safeguards for capital investment had not been 
secured by the governing ordinance, and that no company 
could maintain its property on the Cleveland fares, give 
adequate service and earn 6%. The Cleveland service, 
he held, was inadequate for the growth of the city in 
hoth car operation and track extensions. The actual 
cost of 3% months’ operation was some $3,068,000 more 
than receipts if proper accident and insurance reserves 
and capital amortization were made. The rate of return 


(5% on bonds and 6% on stock) was held insufficient ; the 
investment was not properly protected by the ordinance 
ifter the termination of the franchise: the depreciation 
reserve was being collected by a discredited assessment 
scheme, 
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A paper “Financial Aspeets of Rehet of City Conges- 
tion by Subways and Viaduets” by C. S. Sergeant (Bos- 
ton Klevated Ry.), related the 
his company operated. As a result of this experience he 
contended that only where a large system concentrates 


conditions under which 


great traffic over a long route are subway trains possible, 
though in some congested centers surface cars might be 
diverted he 
The 


method of leasing subways to operating companies, with 


The burden should 
Wholly or partly borne by the community benefited. 


over or under streets. 


rental a prior charge over dividends on pre-existing in- 
vestment, that it 


was called unfair in throws all risk 
upon the companies. 

Paul Shoup (Pacitic Electric Ry.), of Los Angeles, de- 
scribed commendable cooperation between towns and in- 
terurban railways in southern California, as an example 
of possible rural development. 

A. M. Harris (Harris, Forbes & Co.), of New York, 
addressed the association on “Electric Railway Securi- 
ties from the Investor’s Standpoint.” outlining first the 
outgrowth of and their 


Ife noted a persistent public prejudice against traction 


modern bond houses function. 


systems on account of “overestimates of value indulged 
in While financing consolidations,” and said that, on ac- 
count of this feeling, the banker felt forced to fnsist on 
ample safeguards against the peculiar hazards of (1) 
rapid depreciation and obsolescence, (2) labor troubles, 
(3) municipal interference and (4+) damage suits. Bank 
ers found traction bonds attractive only when net earn- 
ings were about twice the interest charges and reasonable 
dividends were carned on the stock. To safeguard bonds, 
the traction companies should secure a reasonable public 
attitude toward their service, be allowed to earn larger 
rates of dividends, have relief from burdensome taxes and 
excessive street maintenance, install fare systems that 
allowed loss on ho part of the business, develop more 
stable relations with employees, safeguard obligations by 
careful maintenance of property, use better equipment 
and safety devices and increase Vigilance of employees. 
In a most thoughtful address, “Franchise Values”? W. 
M. Wherry, Jr. (Wherry & Mygatt). of New York City; 
showed how the present confusion of statutes, court de- 
cisions, Commission rulings, ete., arose from lack of good 
definitions of insufficient knowl- 


“Value” he 


contended, is the advantage of possession as distinguished 


and 
edge of the economics of property value. 


“franchise value” 


from cost of aequisition, and property has three ele- 
ments of value, (1) mere possession, (2) marketability, 
(3) right to protit from use of it. Tle argued for use of 
a property value in rate making which would be the same 
as for condemnation or taxation, and that “value of ser. 
vice rendered” was a better basis of rates than the profits 
derived. Cost of service could logically be examined only 
to secure evidence of extortionate profits. In contrast 
with these views were those that the state could properl 
(by police power) take away property value to prevent 
extortion and where unearned increment had been at- 
tained without service. 

“Other Elements of Value” was the title of an address 
by (. M. Rosencrantz (Milwaukee Electric Ry. & Light 
(‘o.). Tle first took up physical valuation: accrued de- 
preciation he had found the most disputed item in this. 
since there was no approved way of finding life of equip- 
ment. He believed courts were favoring as “value.” the 


reproduction cost less depreciation. He gave a historical! 
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development of the concepts of gome Value, working Ca})- 


ital, accident and insurance reserves, ete. 


SESSIONS OF THE ENGINEERING ASSOCIATION 


The address of the president, Martin Schreiber (Pub- 
lie Service Ry., Newark, N. J.), was a brief review of the 
trend of association work and an argument for extension 
of membership. The report of the executive committee 
and of the secretary-treasurer (II. C. Donecker, Secre- 
tary of the American Association, New York City) were 
both informal; it appeared from them that there were 
over 2000 members and that the cost of running the as- 
sociation was about $4140, exclusive of the printed trans- 
actions, cost which is borne by the parent association. 

Epcucation—For the Joint Committee on Education, 
William Roberts (Northern Ohio Traction & Light Co.), 
of Akron, Ohio, the engineering representative, outlined 
efforts which were to be made to interest member com- 
panies in education of employees to increase personal ef- 
ficiency and thereby decrease cost of operation. 

The Committee on Power Generation presented as its 
report four descriptive papers, all of which are explained 
by the titles: ‘“Foreing Boilers for Peak Loads,” by B. 
F. Wood (Pennsylvania R.R., Altoona, Penn.) ; “ oiler 
Settings Furnaces Stokers, Etc.,” by W. H. H. Wilson 
(Pennsylvania R.R., Altoona, Penn.) ; “Automatic Re- 
lays and Apparatus to Protect from Shut-Down,” by W. 
H. Sawyer, J. W. Welsh, and G. C. Hall; and “Distant 
Control of Valves,’ by Wm, Roberts (Northern Ohio 
Traction & Light Co.). 

Crry-Raitroap Tratns—The report of the Joint 
Committee of the Engineering & Transportation Assoc- 
iations on train operation for city service (H. Hf. Adams 
and W. H. Sawyer, chairman) showed the results of con- 
tinued efforts from last vear to secure data and informa- 
tion regarding train operation on street railways as dis- 
tinguished from interurban service. The committee re- 
ported but few specific trials but these strengthened tne 
theoretical deductions of last year’s report that a distinet 
saving should be made by train operation during eer; 
tain periods of the day over certain portions of the sys- 
tem in most cities. As an appendix to the report, tests 
made by the Public Service Ry., of New Jersey, to de- 
termine the practicability and desirability of two-car 
city-train operation in city service are given in consider- 
able detail. 

The report of 


‘ 


the Committee on Electrolysis (A. 5S. 
Ritchie, Worcester, Mass., Chairman) comprised a gen- 
eral discussion of corrosion of underground structures 
by stray currents, this consisting very largely of extracts 
from reports of the U. S. Bureau of Standards. There 
were also several pages on the utility of potential surveys 
on pipe and on methods for determination of current flow 
in underground structures, together with a summary of 


the several available methods of minimizing electrolytic 

corrosion of varied structures. 
In the discussion, H. G. 

Transit Co.. New York) described the iInadeqracy of the 


“drainage” 


Stott (Interborough Rapid 


scheme (feeder-drain cables from positive 
pipes, ete.. running to the power-station negative bhus- 
hars) in the experience of the Interborough company 
with its elevated-railway structures where conditions 
seemed ideal for this svstem. They had studied every 
available svstem and finally had installed insulated nega- 
tive-return conductors. This had proved nearly perfect, 
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both on elevated and subway. He believed that for pro- 
tection of buried structures like pipes a combination of 
(1) return feeders for the rails and (2) insulated joints 
for branch pipes and taps would be best. A number of 
speakers dwelt on the necessity of codperation between 
railways and parties affected in securing minimum pos- 
sible injury. 

ELecrric-RAiLway SiGNALsS—At a joint session with 
the Transportation and Traffic Association, a report was 
made by the joint Committee on Block Signals for Elee- 
tric Railway (J. M. Waldron, Interborough Rapid Tran- 
sit Co., New York City, Chairman). This committee 
had been instructed to continue the study of signaling 
instructions and methods and to make recommendations 
on use of track cireuits and equipment for signaling on 
suburban and interurban lines. The first definite recom- 
mendation was that, for high-speed interurban service, 
continuous-track-circuit control systems should be used 
with cheaper form of indicators in preference to less re- 
liable control. Objection was raised to this as shutting 
the door on the development of signaling—something 
which the members did not want done in spite of the 
great advantages of continuous-track-cireuit control. The 
meeting finally adopted a recommendation that “wherever 
automatic signals were controlled) by continuous-track 
circuits, precedence should be given to cheaper indication 
in preference to an expensive signal and less reliable con- 
trol.” The second definite recommendation was for light 
aspects of three-position single-track opposing-protection 
and car-spacing signals. This was adopted against some 
slight objection of inadequacy of green as “proceed pre- 
pared to stop,” it being understood that the Standards 
Committee would consider both recommendation and ob- 
jection. 

The report gave a number of schemes for signaling 
double- and single-track suburban and interurban lines, 
citing them only as instances of practical methods al- 
ready in use. There was also a digest of block-signal 
laws in the several states and a long appendix giving 
descriptions of signal and automatic-stop systems. An- 
other appendix gives a bibliography on block signals for 
electric railways. 

Heavy Evecrric Tracrion—The report of the Com- 
mittee on Heavy Electric Traction (FE. R. Hill, Penn- 
sylvania R.R., New York, Chairman) presented some ten- 
tative clearances for overhead wires and collector sys- 
ems of electrified steam roads with the recommendation 
that the committee continue the investigation of the sub- 
ject in codperation with similar committees of the Amer- 
ican Railway Engineering Association finally to establish 
clearances which could be approved by all interested. The 
committee recommended that since the development of 
automatic stops was in an experimental stage no further 
consideration should be given to the location of such 
devices on the track structure. Towever, it was recom- 
mended that the space between third-rail clearance line 
and track should be guarded against encroachment sinc’ 
such space would surely be needed for these devices. In 
all this committee’s work it acted jointly with similar 
committees of the American Railway and American Rail- 
way Engineering Association. 

ENGINEERING AccounTING—At a joint meeting of the 
engineering and accountants’ associations, a joint Com- 
mittee on Engineering Accounting (J. H. Hanna, Capi- 
tal Traction Co., Washington, D. C., and F. B. Lasher, 
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Republic Ry. & Light Co., New York, Chairman) di: 
issed (1) interdepartmental and overhead charges; (2) 
ost accounting and (3) timekeeping by engineering and 
counting departments. The report was largely con- 
ined to a description of certain forms found useful in 
reporting shop costs. The discussion showed a growing 
ippreciation of distributing general organization expense 
more widely over all work in arriving at an idea of true 
cost: the practices described showed additions of 7 to 
100% on cost of labor and material depending on amount 
of equipment and supervision required. The engineers 
»resent seemed to feel that accountants were not apt to 
vive them the sort of cost data that was needed, while 
the accountants held that engineers need not dabble in 
accounting if they would only coéperate by warning Jn 
advance of the sort of information needed. 

One of the most appreciated reports was that of the 
Committee on Life of Physical Property (Martin Schrei- 
ber, Public Service Ry., Newark, N. J., and R. N. Wallis, 
Fitchburg & Leominster Street Ry., Fitchburg, Mass., 
Chairmen). ‘They reviewed the attempts of two pre- 
vious committees to draw up a life table for street-railway 
equipment, and discussed the elements that caused differ- 
ences in life of similar apparatus—use, climate, mainte- 
nance, adequacy, obsolescence, human factor, public de- 
mand, earnings, etc. They showed that the complexity 
of each of these elements so affected the useful life that 
no table could be drawn up which would amount to more 
than a rough estimate in any specific case. Probable 

< life,of property was to be fixed only by careful scrutiny 
in every case, on account of the important part it played 
in) maintaining integrity of investment and fairness of 
rates. 

In the discussion, William McClellan, of New York 
City, formerly electrical engineer of the New York Pub- 
lie Service Commission, Second District, and C. M. Lar- 
son, chief engineer of the Wisconsin Railroad Commis- 
sion, approved the committee’s conclusion. and com- 
mended their analysis of affectng conditions. Mr, Lar- 
son stated that the Wisconsin Commission had life tables 
of all utility property, but used them only as a conven- 
lent point of departure after actual examination. 

ENGINEERING STANDARDS—The Committee on Stand- 
ards (Paul Winsor, Boston Elevated Ry., Chairman) re- 
ported upon the methods, devices, ete., referred to it dur- 
ing the year past (these matters were later presented for 
further action with the reports of the various originating 
committees). It also reported the compilation of an 
“Engineering Manual” containing, in convenient form. 
all the standard constructions, designs, specifications. de- 

This will 
revision. 


ives, the recommended practices, ete be a 
volume to facilitate New 
procedure for the adoption of standards was reported as 
evised from the rules made two years ago, cutting out, 
or instance, letter ballots and substituting approval of 
© executive committees’o! this and the parent associa- 
on 


oose-leat annual 


The report of the committee on Power Distribution 
(1, W. Palmer, Jr., Bay State Street Ry., Boston, Mass., 
hairman) presented a hundred odd pages of specifica- 
ons, ete., for consideration as “standards” and “reecom- 
ended practices.” These quietly passed 
F rough but had to endure a searching discussion, though 
enerally with a good defense by the committee. A pro- 
osed standard specification for rubber-insulated wire 


were not 
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for electric-railway power circuits was referred back to 
committee; a design of cap-and-cone trolley-wire insu- 
lator supports was adopted, as were standard specifica- 
tions for tubular steel and wood poles and revisions of 
the specifications for overhead railway crossings of elec- 
tric-light ard power-transmission lines whieh had been 
drawn up by a joint committee of the National Electric 
Light, American Electric Railway, American Railway 
and other associations and adopted in 1911. Specifica- 
tions for reimforced-concrete poles were presented for criti- 
cism, but without proposal to adopt. Specifications for 
“recommended practice” in the construction of G00-volt 
overhead-trolley construction were adopted. 

The Committee on Way Matters (J. M. Larned, Pitts- 
burgh Rys. Co.) reported the completion of the work of 
several past committees in formulating standards for 
rails. They presented, and the meeting adopted as stand- 
ard, designs for 7-in. and 9-in. girder grooved rail sec- 
tions and girder guard rails. They 
brought in as “recommended practice” designs of joint 
plates for these rails and the meeting so adopted them. 
It was stated that they were not adopted as standards 
since such action might seem to discourage use of other 
types of rail joints. 


7-in. and 9-in. 


The committee also reported a speci- 
fication for manufacture of splice bars, which was 
adopted as “recommended practice” ; some revised specifi- 
cations for openhearth girder and high T-rails, super- 
seding specifications adopted a year ago, were adopted as 
“recommended practice.” It was explained that these last 
were substantially as before, but showed changes in form 
desired by the American Society for Testing Materials. 
There was a little criticism of the standard rail sections 
as being too light in the base to stand electrolysis and so 
light in the web as to lead to corrugation in use. 

The report of the Committee on Equipment (F. R. 
Phillips, Pittsburgh Rys. Co., Chairman) presented for 
criticism and discussion some preliminary outlines of best 


‘ 


notes on air-hose troubles 
and some descriptions and operating data of storage-bat- 
tery The committee reported on standard 
specifications for solid wrought carbon-steel wheels for 
electric cars, explaining their opposition to the adoption 
at this time of a standard which, nevertheless, the Ameri- 
can Society for Testing Materials had just done. The 
mecting voted to return the matter to committee for fur- 
ther work. ‘The committee recommended, and the meet- 
ing voted, to have the existing standard brake-shoes re- 


methods of car wiring, som 


cars, also 


vised to eliminate minor crudities and to incorporate im- 
provements. 

The report of the Committee on Buildings and Strue- 
tures (R. M. Pinkley, Milwaukee Electric Ry. & Light 
Co., Chairman) presented (1) a review of present prac- 
tice In carhouse construction and (2) a set of fire-pro- 
The latter at the suggestion of the Stand- 
ards Committee were referred back to the committee that 
they might be put before the National Fire Protection 
Association to be made consistent with other codes. 


tection rules. 


PRroGRAMS OF OTHER ASSOCIATIONS 


The following programs of the other affiliated associa- 
tions are briefly noted as of engineering interest. 
ACCOUNTANTS ASSOCTATION 
Education—F. J 
Philadelphia, 
Swift, Chairman 
Classification of 


Reports of Committees: (1) 
Chairman (American 
struction of Records—H. S. 
Light Co.) (3) Standard 


Pryor, Jr., 
Penn (2) De- 
(Toledo Ry. & 

Accounts—H. L. 


tys. Co.), 
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Wilson, Chairman (Boston Elevated Ry.) a 
Commissioners—W. EF. Ham, Chairman 
Ry. & Klectric Prepayment Car 
man, M. R. (Public 
(6) Fares and Transfers—Chairman, F. T. Wood (New York 
Co,) <i) and Freight Traffic—F. D. Norviel, 
Chairman (Union Traction Co.), Anderson, Ind (S) Express 
and Freight Accounting—Walter Shroyer (Union 
Co.), and J. Kk. Choate (J. G. White Management Corpora- 
tion), New York, N. Y Chairmen. (9) Statistical Unit for 
Car Operation—C. H. Lahr (Northern Ohio Traction Co.), Ak- 
Ohio, and C. B (Virginia Ry. & Power Co.), 
Richmond, Va., (10) Best Methods of Collecting 
Accounting for Variable Rates of Fare—M. R. Boylan, 
Chairman (Public Service Ry.), Newa:k, N. J. (11) Interline 
\ccounting—L. T Chairman (Terre Haute, Indian- 
polis & (12) Coéperating with the 
U. S. Bureau of Census, A. L. Linn, Jr., Chairman (Harrison 
New York. (13) Overhead Charges—P. 8S. Young, 
(Public Service Ry.), Newark, N. J. 

(1) “Sinking Funds,” W. H. Forse, Jr. 
Ind. (2) “Statistical Units 
Accounts,” J. A. Emery 
“A Unit-Cost Work- 
(Milwaukee Electric Ry. & 
Co.) (4) “Accounting Department of Conferences,” 
ir. B. Lasher (Republic Ry. & Light Co.), New York. (5) 
“The Census of Electric Railways,” W. M. Steuart (Chief Sta- 
tistician for Manufactures, Washington, 
D. Cc. (6) “Overhead (Consulting En- 
New York. 


Convention of 
(Washington 
Operation, Chair- 
Co.), Newark, N. J. 


taillway 
Co.) (5) 
Boylan Service Ry 


Rys. Iexpress 


Traction 


ron, Buchanan 
Chairmen. 


and 


Hixson, 
Kastern Traction Co.) 
Williams), 
Chairman 

Papers and Addresses: 
Traction Co.), 
Analysis of Electric Railway 
Bacon & Davis), New York (3) 
System,” G. W. Kalweit 


(Union Anderson, 
Used in 
(Ford, 
Order 


Light 


Bureau of Census), 


Charges,” Henry Floy 


vineer), 


CLAIMS ASSOCIATION 


(1) “Mechanical Devices for Preventing Accidents,” 
J. J. Reynolds and M. P. Spillane (Boston Elevated Ry.) (2) 
“The Investigation of Street Railway Accident Cases,” W. P. 
Christiansen (Chicago Rys. Co.) (3) “The Prevention of Ac- 
cidents,” H. V. Drown (Public Service Ry.), Newark, N. J. (4) 
“The Value of Safety Committees,” Carson (Puget 
Sound Traction, Licht & Power Co.), Seattle, Wash. (5) “Mo- 
tor Vehicles,” M. B. Bracken (United Rys. of St. Louis). (6) 
“Adjustment of Accident Claims,” F. D. (Inter- 
borough Transit New York. 


Papers: 


George 


KMdmunds 


tapid Ce:>, 


TRANSPORTATION AND TRAFFIC ASSOCIATION 


Committee Individual Membership—L. C. 
Bradley. Chairman (Stone & Webster), Dallas, Tex. (2) Uni- 
form Definitions—M. C. Brush, Chairman (Boston Elevated 
Ry.) (3) Rules (Consolidated)—F. A. Boutelle, Chairman. 
(4) Construction of Schedules and Timetables—J. KE. Duffy, 
Chairman (New York State Rys.), Syracuse, N. Y. (5) Train- 
ing of Transportation Employees—C. B. Wells, Chairman 
(Denver City Tramway Co.) (6) Passenger Trafftic—J. E. 
Gibson, Chairman (Kansas City Ry. & Light Co.) 

Addresses: (1) “Factors Affecting the Cost of Passenger 
Edwin Gruhl (Milwaukee Electric Ry. & Light Co.) 
(2) “Regulations on Sanitation, As Relating to Public Car- 
riers,” W. P. Rucker, M. D. (Assistant Surgeon General, U. S. 
Bureau of Public Health), Washington, D. C 


Reports: (1) 


Service,” 


MITT TEE 


NOTES 


ML 
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The Garbage Disposal Situation in Chicago has taken an- 
other turn. The mayor, to acquiring 
the plant of the Chicago approved an 
ordinance providing for its condemnation, al- 
though the plant is said to be in such condition that its use 
can be only a temporary expedient. Experiments with the 
proposed deodorant treatment have not been very satisfac- 
tory, and the proposed reduction treatment with the same 
chemical appears to have little \ The inventor, J. M. 
Hirsh, is reported to have declined to allow an investigation 
of his secret solution by chemists, but he explained some of 
meeting of the Chicago section of the Ameri- 
ean Chemical Society. Extravagant statements made as to 
saving in fuel consumption recovery of valuable by- 
products were disproved during the discussion. The situation 
is now largely in the nature of a factional fight. The people 
in the neighborhood of the clay pits oppose disposal by dump- 
ing, and the people in the neighborhood of the present reduc- 
tion plant and of proposed new plants, oppose the disposal 
by reduction. The aldermen represent their wards only and 
reflect the ideas of their constituents, so that the interests of 
whole are practically not represented in the 


who has been opposed 
Reduction Co., 


purchase by 


has 


value. 


his ideas at a 


and 


the city as a 


controversy. 
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The Rear Collision on Sept. 2, on the Midland Ry., in Eng- 
land, at Aisgill, was the most serious railway collision whieh 
has occurred on a British railway since 1867. Fourteen per- 
were killed in the collision and ten were seriously in- 
jured. A thorough investigation of the accident has been 
made by the engineer-expert of the Board of Trade, Col 
Pringle. The investigation establishes that the collision was 
due to the failure of the driver of the following train, which 
caused the collision, to observe the signal set at danger at 
the entrance of the block in which the train which suffered 
in the collision was standing. The excuse the driver gave for 
not observing the signal was that he was busy at the front 
of the engine oiling the valve motion when he passed the 
signal and so did not observe it. 

The fire 
first 


Sons 


which 
reported to 


followed the collision and which was :t 
have been due to the gas lighting system 
employed, has now been determined to have been set by coals 
from the locomotive firebox. Such fatal collisions as that at 
Aisgill are almost unknown in British railway experience. 
The very low rate of fatality in British railway travel is 
shown by the statement that according to official statistics 
of the Board of Trade, the total number of passengers killed 
in all train accidents from all causes whatever on all British 
railways during 1912 was only 20. The total number of pas- 
sengers carried during the year, including holders of season 
tickets, was 1,294,000,000, exceeding by nearly 25% the total 
number of passengers carried on all the steam railways of 
the United States. 


A Troop Train Plunged into a 60-Ft. Ravine, from the 
Buckatonna trestle near State Line, Miss., 60 mi. north of 
Mobile, Ala., on the Mobile & Ohio R.R., on Oct. 19. Accord- 
ing to préss dispatches 25 soldiers were killed and 100 in- 
jured; of the latter, 20 probably will die. The locomotive 
passed safely over the trestle, but the tender and the three 
coaches fell through into the ravine, carrying with them four 
officers and 175 enlisted men of the 170th and 37th companies 
of the U. S. Coast Artillery stationed at Fort Morgan, Ala., 
who were going to Meridian, Miss., to attend the Mississippi 
State Fair. 


.The German Dirigible Airship 
on Oct. 17, while at an elevation of over 600 ft. above the 
outskirts of Johannisthal, Germany. The “L-2," which was 
about 500 ft. in length, was the latest of the aérial war craft 
built by the Zeppelin Co. for the German navy, and was on 
her trial trip at the time of the accident. The explosion of 
the gas bag was followed by that of the gasoline tank, which 
contained more than a ton of fuel. Of the 28 persons on 
board at the time, 27 were killed. Those on the ship in- 
cluded the Admiralty board (consisting of a captain, lieuten- 
ant-commander, two naval architects, and a naval engineer) 
and a number of naval warrant officers. Six other Zeppelin 
airships have been destroyed by fire, explosion, or wreck 
“Zeppelin 1," “2” and “6,” “Deutschland 1” and “2,” and the 
“L-1." The “L-1" was blown to sea by a violent gale on Sept. 
9 and broke in half when she struck the water. 


“Zeppelin L-2” Exploded 


A Vertical Water-Tube Boiler Exploded in the generating 
station of the Richmond Light & Ry. Co., at Livingston, S. I, 
at 4:30 p.m., on Oct. 21. Six men were killed, four were in- 
jured, service on five of the six electric car lines of Staten 
Island discontinued (the sixth was operated from the 
Concord station owned by the same company) and the elec- 
tric-lighting system of the entire island was out of com- 
mission all night. The boiler, which was one of a bank of 
three Wickes boilers installed in 1901, was blown through the 
roof of the station and dropped bottom downward into the 
waters of the Will van Kull. An explanation of the accident 
can be obtained only when the boiler is raised and examined 
No stop-valves were provided 


was 


between the several boilers in 
the battery and the steam, which is carried at a pressure ot 
180 Ib., had to be shut off from the main line. The other boil- 
evs in the bank were uninjured except for the damage to the 
brickwork. 
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Sea 


Mr. G. N. Howson, Master Mechanic of the Southern Ryvy.. 
Princeton, Ind., has been promoted to be Superintendent 
of the Louisville division, at Louisville, Ky. 


Mr. M. J. Wise, 
Co., in Mississippi, 


Superintendent of the Southern Railwa’ 
at Columbus, Miss., has been promote 


to be Assistant to the General Manager, with headquarters 2! 
Mobile, Ala. 











ce 
i 











October 25, 1913 


Mr. Henry W. Miller, recently Assistant to the President 
of the Southern Ry., at Atlanta, Ga., has been elected Presi- 
dent of the Kentucky & Indiana Terminal R.R. Co., at Louis- 
ville, Ky. 


Mr. A. O. Krieger, formerly Publicity Manager of the 
Busch-Sulzer Bros.-Diesel Engine Co., St. Louis, Mo., has been 
appointed to take charge of the gasoline-engine sales de- 
partment of the Whitman Agricultural Co., St. Louis. 


Mr. Albert T. Canfield, formerly Architect of the Missouri, 
Kansas & Texas Ry. system, at Dallas, Tex., has re-entered 
the service of the Kansas City Terminal Ry., Kansas City, 
Mo., and his former office at Dallas has been abolished. 

Mr. C. E. Denney, Signal Engineer of the Lake Shore & 
Michigan Southern R.R., at Cleveland, Ohio, has been pro- 
moted to be Special Engineer on the staff of the Vice-Presi- 
dent in charge of operation, J. J. Bernet, at Chicago, 111. 

Mr. J. E. O’Brien has resigned as Superintendent of Motive 
Power of the Western Pacific Ry., at San Francisco, Calif., 
to become Assistant Mechanical Superintendent of the Mis- 
souri Pacific Ry. system, with headquarters at St. Louis, Mo. 

Mr. Edward St. Clair Smith, Assoc. M. Am. Soc. C. E., 
County Engineer and Director of Highways at Gooding, Idaho, 
has been appointed State Highway Engineer of Idaho. A 
comprehensive system of state highways is to be built in 
conjunction with the counties. 

Dr. Ira N. Hollis, Vice-President, Am. Soc. M. E., was 
honored by the Massachusetts members of the society on 
Oct. 17, by a meeting and banquet in Worcester, Mass., where 
Dr. Hollis has recently entered upon his duties as President 
of the Worcester Polytechnic Institute. 

Mr. Frank H. Flynn, recently Trainmaster of the Boston & 
Maine R.R., at Boston, Mass., has been promoted to be Su- 
perintendent of the Fitchburg division at Boston, succeeding 
Mr. James D. Tyter, whose appointment as General Super- 
intendent was noted in our issue of last week. 

Mr. William T. Donnelly, M. Am. Soc. M. E., Consulting 
Isngineer, New York City, sails from San Francisco, Calif., 
Oct. 28, for Honolulu, H. I., to make extensive tests of a 
5000-ton floating dry-dock for the Inter-Island Steam Navi- 
ration Co. He will not return to New York City before the 
latter part of December. 

Mr. Frank M. Williams, M. Am. Soc. C. E., has returned to 
his home in Goshen, N. Y., having completed the preliminary 
work for the improvement of 900 miles of highways in Port- 
age County, Ohio. This work is being done under the aus- 
pices of the Portage County Improvement Association, organ- 
ized by Mr. Dan R. Hanna, whose summer home is in this 
county. 


Mr. Charles P. Clark, who recently retired as Vice-Presi- 
dent of the Buffalo & Susquehanna R.R., hus been engaged 
by the Massachusetts Public Service Commission as an ex- 
pert on railway affairs. Mr. Clark was formerly General 
Manager of the New England R.R., and from 1898 to 1903 he 
was General Superintendent of the Eastern district of the 
New York, New Haven & Hartford R.R. 

Mr. James G. Woodworth, recently Traffic Manager of the 
Northern Pacific Ry., at St. Paul, Minn., has been elected 
Vice-President in charge of traffic. Mr. Woodworth was born 
at Hillside, Mich., Oct. 31, 1864. His railway experience 
began when he was 15 years old as an office boy in the gen- 
eral freight department of the Chicago & Northwestern Ry. 
He was promoted through the freight traffic departments of 
various Western railways and in 1905 resigned as Assistant 
to the Vice-President of the Chicago, Burlington & Quincy 
t.R. to become Traffic Manager of the Northern Pacifie Ry. 

Mr. Harrison R. Fehr, M. Am. Soc. C. E., President and 
General Manager of the Easton (Penn.) Transit Co., has been 
elected President of the Lehigh Valley Transit Co., with 
offices at Allentown, Penn. Mr. Fehr’s engineering experi- 
ence began at 20 years of age, in 1883, as a rodman with the 
Lehigh Valley R.R. He was promoted in 1886 to he transit- 


man, and two years later to be Assistant Engineer. From 
1891-1899 he was City Engineer of Easton. After several 


years as a contractor for the construction of electric rail- 
ways he was made General Manager of the Easton Transit 
Co., later being elected President. 

Maj. Charles De L. Hine has resigned his office of Vicc- 
President and General Manager of the Southern Pacific RR. 
of Mexico, the Sonora Ry. and the Arizona Eastern R.R., with 
Office at Tucson, Ariz., to re-engage in private practice as a 
railway organization expert, with temporary headquarters at 
Toronto, Ont., where he will be employed by the Canadian 
Northern Ry. His permanent headquarters will be in New 
York City. Quite a complete account of Maj. Hine’s notable 
career as an army Officer, lawyer, railway trainman and rail- 
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way executive was published in our personal columns of Feb 
1, 1912, at the time of his election to the general-manager- 
ship of the Southern Pacific R.R. of Mexico. In recounting 
his experiences in this capacity at a recent meeting of the 
St. Louis Railway Club, Maj. Hine gave a very interestiny 
picture of railway operating conditions during the present 
political chaos in Mexico. 

Mr. George H. Benzenberg, Past-President, Am. Soc. C. E., 
Consulting Engineer, Milwaukee, Wis. has been elected 
Chairman of the new Milwaukee Sewerage Commission, noted 
on p. 780 of our issue of last week. Mr. Benzenberg was one 
of the five citizens originally appointed by the Mayor, but at 


first declined to serve. Mr. Benzenberg was City Engineer 
and President of the Board of Public Works of Milwaukee for 
17 years, 1882-1899. Under his supervision some of Mil- 


waukee's most important public works have been constructed, 
including the high-pressure pumping station, the water- 
works tunnel and intake cribs, the re-design of the city sew- 
erage system, and the Milwaukee River flushing tunnel. He 
has also been prominently identified as Consulting Engineer 
with the public works of the cities of Chicago, Kansas City, 
Cleveland, New Orleans and Cincinnati. The members of the 
new sewerage commission have many and extensive duties 
but no salaries. 

Mr. John N. Carlisle, Commissioner of Highways of New 
York State, has announced a complete reorganization of the 
State Highway Department. The state has been divided in- 
to nine divisions, each in charge of a Division Engineer, and 
a fixed allotment of the state road fund is to be expended in 
each. Mr. Carlisle has announced the following appoint- 
ments of Division Engineers: 

Mr. Bertram H. Wait, Assoc. M. Am. Soe. C. E., Division 
Engineer, Board of Water Supply, City of New York, has 
been appointed Division Engineer of the First division, which 
comprises the counties of Suffolk, Nassau, Westchester, Put- 
ham, Dutchess, Columbia, Greene, Ulster, Orange and Rock- 
land. The division headquarters will be in Poughkeepsie, and 
on account of the large amount of highway work on Long 
Island a Resident Engineer will be located there, who will be 
in charge of all the work on Long Island; $10,972,000 is to 
be expended on this division. Mr. Wait is 33 years of age, 
and was graduated from Cornell University in 1902. He has 
had charge of the paving work in the city of Syracuse and 
was in charge of a section of the work under the Rapid 
Transit Commission in New York City from 1902 to 1907. 
He has been in charge of water-supply work for New York 
City from 1911 to the present time. 


Mr. Harvey O. Schermerhorn, Assoc. M. Am. Soe. C. E., 
Resident Engineer, New York State Canals, Terminal Engi- 
neer’s office, Albany, N. Y., has been appointed Division En- 
gineer of the Second division, comprising the counties of 
Albany, Rensselaer, Schenectady, Saratoga, Washington, War- 
ren, Essex and Clinton. The division headquarters will be 
in Albany, and an office of a Resident Engineer will be lo- 
cated at Plattsburg, which will have charge of the work 
in that section of the Adirondack district; $8,331,000 is to 
be expended in this division. Mr. Schermerhorn is 33 years 
old, and was graduated from the Rensselaer Polytechnic 
Institute in 1903. He has had an extensive experience on 
the Barge Canal construction, including culverts, bridges and 
highways. He has been Resident Engineer in charge of 
Barge Canal construction work in the Erie residency No 
1 at Waterford, and had charge at that place of contract 
work aggregating $1,700,000. 


Mr. Theron M. Ripley, M. Am. Soe. C. E., Resident Engi- 
neer, New York State Canals, Fulton, N. Y., has been ap- 
pointed Division Engineer of the Third division, comprising 
the counties of Lewis, Jefferson, St. Lawrence and Franklin; 
the division headquarters are to be continued in Water- 
town: %6,366.000 is to be expended on this’ division. Mr. 
Ripley is 44 years of age and received a special course in 
civil engineering at Marietta College. His engineering ex- 
perience covers the supervision of city parks in Manila, P. 1., 
construction work at Marietta, Ohio, and Barge Canal work 
in New York. He has constructed and paved several streets 
in Marietta, Ohio, and in Williamstown, W. Va., and was a 
state representative to the Road Congress in St. Louis dur- 
ing the St. Louis Exposition. He is now in charge of the 
Oswego residency of the State Engineer’s Department. 


Mr. James H. Sturdevant, Assoc. M. Am. Soc. C. E., remains 
Division Engineer in charge of the Fourth division, com- 
prising the counties of Montgomery, Fulton, Hamilton, Herki- 
mer, Oneida and Madison, with division headquarters in 
Utica: $6,314,000 is to be expended in this division. 

Mr. Howard FE. Smith. M. Am. Soe. C. E., Resident Engi- 
neer, New York State Highway Department, has been ap- 
pointed Division Engineer of the Fifth division, comprising 
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the counties of Broome, Chenango, Otsego, Schoharie, Dela- 
Sullivan, with the division headquarters in Bing- 
hamton; $6,117,000 is to be expended in this division. Mr. 
Smith is 43 years of age. He was educated at the Rensselaer 
Polytechnic Institute and Union University, and was gradu- 
ated from. the Institute of Technology in 
1906. He has been connected with the Highway 


ware and 


Massachusetts 
Department 


since 1909 


Mr. Charles J. McDonough, M. 
New York State 
been appointed 


Am. Soc. C. E., Resident 
Engineer, Canal Terminals, Buffalo, 
N. Y., has Engineer of the Sixth 
division, comprising the counties of Cortlandt, Cayuga, Sen- 
eca, Wayne, The division head- 
quarters will be continued in Syracuse. The sum of $6,219,- 
000 is to be expended. Mr. McDonough is 39 years of age, 
a graduate of the Polytechnic Institute, and has 
had charge of maintenance of the paved streets in the city 
of Buffalo and has been Assistant Engineer in highway work 
in the State Engineer’s oflice More recently he has been 
employed as Acting Resident Engineer on the Barge Canal 


Barge 
Division 


Onondaga and Oswego. 


Rensselaer 


work. 


Mr. Perry Filkin remains as Division Engineer of the 
Seventh division, comprising the counties of Wyoming, Gen- 
esee, Orleans, Monroe, Livingston and Ontario. Division head- 
quarters will be in Rochester and $5,779,000 will be expended. 

Mr. Frederick S. Strong remains as Division Engineer of 
the Eighth division, comprising the counties of Allegany, 
Steuben, Yates, Schuyler, Chemung, Tioga and Tompkins. 
Division headquarters will be in Hornell and $5,641,000 will 


be expended. 

Mr. William E. Acheson has been appointed Division En- 
gineer of the Ninth division, comprising the counties of Ni- 
agara, Erie, Chautauqua and Cattaraugus, with division head- 
quarters in Buffalo; $7,593,000 will be expended in this division. 
Mr. Acheson is 35 years of age, a graduate of the Rensselaer 
Polytechnic Institute and Union University and has had an 
extended experience in the construction of roads, sewers and 
the laying of water pipes in the Panama Canal Zone, where 
he entered the employ of the U. S. Government as a leveler 
and was promoted to the position of Assistant Engineer. 
More recently he has been Supervising Engineer for the 
County Construction Co. and has had charge of the construc- 
tion, resurfacing and repairing of many miles of highways 
in the State of New York. He also has had extended experi- 
ence in highway work in connection with street improve- 
ment in the city of Troy. 


The six new Division Engineers were selected froma cer- 
tified list of the State Civil Service Commission after a rigid 
examination. Regarding these appoints, Mr. Carlisle is 
quoted as follows: 


These men were told before their appointment that their 
tenure of office depended upon their ability to make good 
and that if they did make geod, so long as I was Commis- 
sioner, no political influence could be exerted that would re- 
move them, and if they failed to make good, no political in- 
fluence could be exerted that would retain them in their 
positions. They were selected as engineers on their merits, 
and they are coming into the department with the determina- 
tion to put the department on a high plane. 
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Joseph Robinson Parrott, President of the 


Coast Ry., died at. his summer 


Florida East 
home in Oxford, Maine, Oct. 
13. He was born in Oxford, Oct. 30, 1859, and graduated from 
Yale College and School. His railway work 
IS85 as an attorney for the Jacksonville, Tampa & 
Ry. Subsequently he 
missioner. He 


Law began in 
Key West 
Land Com- 
Florida 
was made President and un- 
famous 


was General Counsel and 
elected Vice-President of the 
East Coast Ry. in 1892; later he 
der his administration the 
completed. 


Was 


Key West extension was 
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ENGINEERING SOCIETIES 


COMING MEETINGS 


(eortenneeeeeenente 


TaN NAASEOONECLSCAAEREREREDREDORADLEDANOSELEDOROAAREOOANOAREOELIIGUGSONUEEDOLDOORURAEEELERDGUOOOSDERCOUOOEECGCURRENERUSEOOOOOONDUEALLGUNEDSCHRUENOLUOOODENANERECHFESHUSENNNONNECEDESSERUADNSRENeEESNIEOIES 


NATIONAL ASSOCIATION OF RATLWAY COMMISSIONERS. 

Oct. 28. Annual Convention at Washington, D. C. Secy., 

Wm. H. Connolly Interstate Cemmerce Commission, 
Washington, D. C 


NATIONAL CONSERVATION CONGRESS. 
Nov, 18-20. Annual meeting at Washington, D. C. 


é Secy., 
T. R. Shipp, Indianapolis, Ind. 
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GREAT LAKES INTERNATIONAL PURE WATER ASSOCIA- 
TION. 
Nov. 6-7. Meeting: at 


Toronto, Ont. Secy., Vaul Hansen, 
Urbana, Ill. 


Meeting postponed until further notice. 


UNITED STATES GOOD 
Nov. 10-16. 
als ae 


NATIONAL FOUNDERS’ ASSOCIATION. 
Nov. 19-20. Annual convention at New York City. 
J. M. Taylor, 29 So. La Salle St., Chicago, Ill. 


ROADS ASSOCIATION. 
Third annual meeting at St. Louis, Mo. 


nnu Secy., 
Rountree, Birmingham, Ala. 


Secy., 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 2-5. Annual meeting in New York. Secy., Calvin W. 
Rice, 29 W. 39th St., New York City. 


AMERICAN SOCIETY OF REFRIGERATING ENGINEERS. 
Dec. 1-2. Annual meeting in New York Secy., W. H. Reed, 
154 Nassau St., New York City. 


ASSOCIATION OF AMERICAN PORTLAND CEMENT MANU- 
FACTURERS. 
Dec. 8-11. Annual meeting in New York. Secy., Percy H. 
Wilson, Land Title Bldg., Philadelphia, Penn. 


AMERICAN ROAD BUILDERS’ ASSOCIATION. 

Dec. 9-12. Annual convention at Philadelphia, Penn. Secy., 
W. H. Tolman, 29 W. 39th St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

Dec. 10-13. Annual meeting in New York. Secy., J. C. Ol- 

sen, Polytechnic Institute, Brooklyn, N. Y. 


SOCIETY OF AND 
NEERS. 

Dec. 11-12. General meeting in New 

Cox, 29 W. 39th St., New York City. 


NAVAL ARCHITECTS MARINE ENGI- 


York. Secy., D. H. 

The American Institute of Electrical Engineers—Upon the 
petition of the Panama members of the institute and the 
recommendations of the Sections Committee, authority was 
granted by the Board of Directors, on Oct. 10, to organize a 
section in the Canal Zone to be known as the Panama Sectio:. 


Vermont Society of Engineers—At the 2d annual fall meet- 
ing of the society, at Burlington, Vt., on Oct. 8, an _ illus- 
trated lecture was given on hydrographic surveys dealing 
principally with stream flows and methods of measurement, 
by C. C. Covert, District Engineer of the U. S. Geological 
Survey. 


Engineers Club of St. Louis—The program for the meet- 
ings this season includes the following papers: Oct. 29, “The 
Federal Valuation of Railways,” F. G. Jonah, Chief Engineer 
of Construction, St. L. & S. F. Ry. Nov. 5, “Railroading Sixty 
Years Ago,” C. de la C. Purdon, Chief Engineer, St. L. 
S. W. Ry. Nov. 19, “The Law of Contracts,” A. A. Aergerter. 


American 
program has 


Society of Mechanical Engineers—A_ tentative 
been prepared for the annual meeting to be 
held in New York, Dec. 2-5, A notable feature is the presenta- 
tion by the Verein Deutscher Ingenieure of the Grasshof 
Medal, to George Westinghouse, Past President and Honorary 
Member, Am. Soc. M. E. Following the presentation, John 
W. Lieb, Past President of the Am. Inst. E. E., will deliver 
an illustrated lecture on the life of Leonardo da Vinci, en- 
gineer and artist. 
The American Bridge Engineering Club of New York-—The 
membership of this club is composed of the employees of the 
American Bridge Co. The organization, which is backed by 
the officers of this corporation, has for its object a closer re- 
lationship between the members and the company and the 
higher efficiency of the men. Monthly meetings and dinners 
will be held at which technical papers will be read and dis- 
cussed. The first regular meeting and dinner was 
Oct. 1. The Secretary-Treasurer is James Rome. 


held on 


Los Angeles Association of Members of the American 
Society of Civil Engineers—Forty members of the American 
Society of Civil Engineers dined at the Sierra Madre Club, at 
Los Angeles, Calif., on Oct. 14, for the purpose of forming a 
local organization of members of the society. Temporary 
officers were elected as follows: President, J. B. Lippincott; 
Secretary, W. C. Sawyer. A committee consisting of A. C. 
Hansen, Chairman, G. S. Binkley, Fulton Lane, J. R. Comly. 
and W. K. Barnard, will report a plan of permanent organiza- 
tion. 


Pacifie Association of Consulting Engineers—aAt the an- 
nual meeting held at San Francisco, on Sept. 26, the principal 
feature was an address by the retiring president, C. D. Marx. 
Mr. Marx described the papers and discussions at the Inter- 
national Congress of Consulting Engineers, held in Ghent, Bel- 
gzium, July 18-21. He made particular mention of the paper 
entitled “Suggestions Upon a Proposed International Asso- 
ciation of Engineers,” by E. L. Corthell, delegate from the 
American Institute of Consulting Engineers. The following 
officers were elected for the ensuing year: President, C. D. 
Marx; Secretary-Treasurer, C. Derleth, Jr. 





